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This 
Labor Situation 


WO DEVELOPMENTS in labor 
relations are outstanding at the 
moment. One is the agreement 
between U.S. Steel and the Committee for Indus- 
trial Organization. The other is the sit-down 
strike. The former is not far enough in the back- 
ground for the best critical analysis. The latter 
is old enough to have caused worth-while crystal- 
lization of opinion. Both will be discussed here. 
Not all the steel companies have signed with 
C.I.O. The biggest, U.S. Steel, has. What this 
company agreed to, in effect, was recognition of 
the C.I.0. as bargaining representative for C.I.O. 
membership. The 40-hour week with time and a 
half for overtime and wage increases, both speci- 
fied in the agreement, were on the way anyhow, 
with increases in the prices of steel to offset them. 
What are the immediate effects? : 
From the angle of public interest, there will be 
no steel strike with its unavoidable economic loss, 
no interruption to recovery. The public has had 
a demonstration that physical strife is not neces- 
sary in the conduct of employer-employee relations. 
It has had confirmed a growing belief that labor 
is entitled to more voice in the matters that con- 
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cern it and that the increased voice 
can be had most quickly and most 
surely by organization. It has learned 
that steel prices have gone up and it will learn soon 
that the public will pay the bills. 

Immediate effects from the point of view of 
the steel industry consist of: Peaceful operation, 
with uninterrupted production. A great gain in 
public good will. Ability to accept government 
orders. Serious, but not insurmountable problems 
ahead, such as agreement on details of contract 
with the C.I.0., bargaining arrangements with 
A. F. of L. and employee representation groups. 

Employees, too, will experience immediate 
effects: Each will do less work. Each will receive 
a higher hourly rate of pay. Some, probably many, 
will receive less weekly pay. All will pay higher 
prices for goods and services. The number of 
skilled employees will be augmented. Those em- 
ployees who belong to the A. F. of L. will have 
to fight the C.I.0. to retain their status as a bar- 
gaining agency. Employee representation groups 
are in the same boat. 

And there is the immediate effect upon the 
future of the C.I.O. It is now in the steel industry, 


37 








Pictures, Inc. 








A C.I.0. organizer addresses a group of Bethlehem Steel employees, 


96 per cent of whom voted in March for the “company” union 


so has an inside instead of an outside chance to 
obtain its objectives. By its accomplishments 
with steel, its future organization work in other 
mass-production industries is made easier, and 
there will be less resistance to agreements on the 
part of employers in other industries. A new 
responsibility devolves—that is, the responsibility 
of building up an informed leadership that will 
deal with employers on a basis of sound economics, 
national welfare, and inviolability of contracts. 


HERE are also to be considered the immediate 

and long-time effects upon economic welfare. 
In this all are concerned—public, steel industry, 
employees, C.I1.0. Between the announcement of 
increases in steel prices and the effective date of 
those prices, the forward buying of steel increased. 
Immediately after the effective date, orders let up, 
and a leveling out of the steel business began. 
Once stable prices are reached, the leveling will 
tend to be constant. 

But wage increases and price increases in the 
steel industry are bound to be accompanied by 
wage increases and price increases in many indus- 
tries. If the present trend continues, increased 
prices for all goods and services are inescapable. 
Eventually prices will pyramid. That is inflation. 
In the long run, the higher prices go the fewer 
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Unemployment follows. 
Wages are 


the sales that are made. 
Scaling down of operations ensues. 
driven down. That is deflation. 

This is not to say that the steel workers should 
not have received higher wages and shorter hours. 
When the 8-hour shift was adopted, many were 
the statements made that the nation could not 
afford anything less than the 12-hour shift. The 
nation has afforded the 8-hour shift, the steel 
industry has lived, and the public has benefited. 

On the other hand, this is not to say that higher 
wages and shorter hours are justifiable at this time. 
Before they were announced the hourly rates for 
steel employees had already exceeded 1929 levels. 

One fact is certain. A nation has only what it 
produces. What it produces in the way of goods 
and services is its wealth. That wealth is all that 
can be distributed. Giving more of it to steel 
employees and less to white-collar employees, for 
example, will not solve the problem. 

The only answer is the production of more 
wealth. Perhaps the steel industry will again 
accept the challenge presented by higher costs 
and will devise still better methods and still better 
equipment by which to secure more units of steel 
output per unit of cost input—the unit of input 
being a combination of the costs of labor, equip- 
ment, power, fuel, overhead, and so on. 
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There, of course, is the crux of the whole thing. 
There is nobody who begrudges the steel employees 
as individuals their $5 and up. There is nobody 
who wouldn’t like to see everybody get at least $5 
—if only the production of wealth could support it. 
A lot of people do hate like everything for a lot 
of time to be lost shifting our present wealth 
around from lap to lap while the main problem 
is lost sight of. That main problem grows out of 
the fact that the nation does not have, and never 
has had, enough wealth, in the form of goods and 
services, to give everybody anything like a decent 
standard of living. It’s just no good to figure that 
we can raise costs all along the line and make 
them up by raising selling prices, and at the 
same time raise standard of living, unless we 
produce more wealth for the effort we expend. 

This may seem like a lot of excited writing about 
raising the wages of a few hundred thousand em- 
ployees by a few millions of dollars. It isn’t. The 
steel case is used only as an example in an attempt 
to be convincing about some major truths. 

What has been written is a part of what in- 
formed management would like labor leaders to 
recognize. To me it seems to be what labor leaders 
must recognize if they are to repeat over and over, 
as they hope to do, the same kind of peaceful, 
over-the-table, resultful discussion that was held 
with U.S. Steel. 

There is reason to believe that labor leaders may 
not recognize these truths. They have not been 
hesitant about wanting incentive payment thrown 
out, for example. In incentive payment, when oper- 
ated properly, increased standard of living has an 
effective tool. It is effective for both management 
and employees. It need work nothing but satis- 
faction to all concerned. But a frequent union 
demand is to abolish it—not revise it, or improve it, 
but throw it out altogether. If that should be 
extensively done, the output of industry relative to 


Triple-decked trucks served as cots at Fry Products 


Co., where the boss went on a strike of his own 
Pictures. Inc. 
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input would be decreased rather than increased. 

In the matter of training workers and appren- 
tices, unions have never been particularly sympa- 
thetic. If they are going to have more voice in the 
management of industry—and that is the trend 
indicated at present—they are going to have to 
change. To restrict the training of replacement 
and supplementary skill is to limit production. 

By the time this document is published, the cam- 
paign for organization undoubtedly will have been 
carried into other fields, among them the shoe, 
textile, and oil industries. Shorter hours, higher 
wages, higher prices. The cycle is in operation, 
and we know not the end. 


| fase cceypetatsen of what may happen in steel is the 
strike now on, as this is written, in the Chrysler 
plants. There the attempt is being made by C.I.O. 
to establish the closed shop. 

According to a recently reported statement, the 
C.I.0. does not consider exclusive representation 
and the closed shop as synonymous. However, to 
the average observer the difference is not apparent. 

What more natural than that, as Chrysler goes, 
so will go steel? Once the C.I.0. is confident 
of a majority of employees as members, the nor- 
mal procedure will be to contest for exclusive 
representation. 

There the C.I.0. is supported by the National 
Labor Law. And just as long as that law is on 
the statute books, the kind of economic loss now 
being sustained in the Chrysler situation will be 
hanging over everyone’s head. 

The employer is not permitted to invoke the 
National Labor Law. The labor union will not so 
long as it does not have a majority, as it did not 
in the case of General Motors. Then when it has 
a majority the law is there for its use, and the 
employer is helpless. 

As “The New York Times” says, “No doubt 
all this is well suited to the purposes of Mr. Lewis. 
But it is impossible to describe such an arrange- 
ment as impartial, and impossible to believe that 
in the long run it lays a sound basis for industrial 
relations.” 


TILL an experiment, but an extraordinarily 

effective tool so far, the sit-down strike con- 
tinues on its more or less merry way. At the time 
of the General Motors strike it seemed that the 
sit-down probably would get much worse before it 
got better. A struggle in the steel industry was 
confidently expected—a struggle that would test 
the effectiveness of the sit-down under conditions 
unfavorable as compared with those in the auto- 
motive industry. 

Apparently the steel crisis has passed, and there 
will be no resort to a major strike. What part the 
sit-down in the automotive industry and elsewhere 
played in bringing about a settlement without a 
contest of force, few know and they won’t tell. 

As a result of the recent developments in em- 
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ployer-employee relations in the steel industry, 
there may be fewer strikes, but there will be 
shorter hours and higher wages in other indus- 
tries. Certainly most employees, no matter what 
the industry, will feel that if the automobile em- 
ployees and the steel employees can “get theirs” so 
ean they. Whether or not they strike to get it, will 
depend upon the attitude of employers. Will other 
employers follow the lead of steel, by making ad- 
justment without strikes, or will they choose to 
fight it out? 

Actually, the sit-down consists of the seizure by 
employees of the plant and the holding of that plant 
for ransom. The ransom asked may be higher 
wages, shorter hours, recognition of a union, change 
in method of wage payment, change in method or 
pace of work, or a combination of two or more 
of these items. The sit-down can be carried on by 
a mere handful of employees. It is thus a tech- 
nique by which the majority can be coerced. 

In the General Motors case the sit-downers were 
ordered out of the plants by the courts. They 
refused to leave, and this action was not condemned 
by the state or the federal government. 

Had the federal government given moral support 
to the court order by advising the employees hold- 
ing the plants, and their leaders, that they could 
not be expected to be dealt with by their employers 
so long as they defied the law, there probably would 
have been an evacuation and a negotiated settle- 
ment of employer-employee differences. 





Without such federal support, it is doubtful if 
the state government could have brought about 
evacuation without force and consequent bloodshed. 

The employers, of course, were helpless. 

As to the attitude of the union leaders on this 
point of law and order, it is hard to understand. 
The claim was made that the employers themselves 
were not obeying the law—that is, the National 
Labor Relations Law. The validity of the argu- 
ment is difficult to follow, because the union itself 
made no attempt to invoke the law. Doing so 
would have necessitated an employee election to 
determine representation, and it was apparent that 
C.I.O. was not willing to put the matter to a test. 

The only conclusion can be that possession was 
considered nine points of the law and the situation 
could be taken or left, with the same outcome. 

A different situation prevailed in the Fansteel 
Products and Douglas Aircraft sit-down strikes. 
In the former, local government regained posses- 
sion of the plant by forceful ejection, but without 
bloodshed. In the latter, the strikers surrendered 
to the forces of law and order backed up by a 
formidable showing of armament. 


OST of the sit-down strikes have been of the 
kind perpetrated at the plant of General 
Motors, Fansteel, and Douglas. However, there have 
been variations. Employees of the Eagle Ottawa 
Leather Company, of Grand Haven, Mich., “stayed 
in” to prevent a sit-down. These men, members 





Deputies, wearing white arm bands, fail in first attempt to evacuate Fansteel sit-downers 
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of a union, were afraid their jobs would be jeopard- 
ized by the activities of another union. 

Another variation was the sit-down of union coal 
miners to bring about the collection by employers 
of fines from union miners. 


S a direct outcome of sit-down strikes, several 

important things have resulted: In Michigan, a 
bill was introduced to make it a felony for either 
party in a labor controversy to enter negotiations 
while striking employees “illegally” occupy the 
premises of employers. 

In New York, the Wadsworth bill proposes to 
regulate strikes and lockouts, setting up these 
conditions under which they would be illegal: 

Attempted coercion of any government agency ; 
incitement to illegal acts or omission of legal 
duties ; violation of any collective bargaining agree- 
ment; violation of any binding arbitration award; 
“sympathy” movements not authorized by a secret 
ballot taken by a majority vote of those concerned ; 
and forceful occupation of property or the use of 
materials. The last is the “sit-down” strike. 

The measure also would seek to protect the 
union status of any person refusing to join the 
strike. It would prohibit intimidation, coercion, or 
misleading propaganda by either the employer or 
the employees. 

In New Jersey, Governor Hoffman announced 
publicly that he would resist sit-down strikes to 
the utmost. 

In Connecticut, Governor Cross said: ‘There 
will be no sit-down strikes in Connecticut so long 
as I am Governor.” 

Editorial protests against seizure of property 
were expressed all over the country: 


One cannot help feeling a certain pity for these mis- 
guided strikers. Most of them are young. They enjoy 
the camera. They like to think that they are heroes 
and rebels. None the less they are law-breakers, and 
the law must be enforced. Their communicative trucu- 
lence has already injured their cause. (New York Times.) 


With lawlessness they (the C.I.0.) continued their 
battle after the brand of lawlessness had been officially 
placed upon their conduct by the injunction of Judge 
Gadola. (Business Week.) 


The evidence is great that the majority of the rest 
(of the employees) are thoroughly disgusted with the 
law-defying tactics of a clique whose activities have 
resulted only in the loss of nearly two months’ pay. (The 
Hartford Daily Courant.) 


Enforced idleness was imposed on many thousands of 
workers, most of whom were mere bystanders in this 
dispute. (The Dayton Journal.) 


It (face-saving) was purchased at a cost of trespass, 
of law defiance, and of constant peril of tragic disorder. 
aaa Nor does the settlement of this strike dispose 
of the issue raised by Lewis’s failure to withdraw the 
automobile strikers from the plants when the order to 
vacate was issued by the court. The indifference to the 
law exhibited by the leaders of the motor strikers must 
remain deeply disturbing to the American people. (Phila- 
delphia Inquirer.) 


Once he (Lewis) got into the sit-down strike, he had 
to get out of it as a strike settlement, rather than be put 
out of it as a lawbreaker. (San Francisco Chronicle.) 
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Obviously, public opinion is against the sit- 
down. There is worth-while evidence that to some 
extent the labor leaders themselves are not thor- 
oughly sold on it. I have found much opinion to 
the effect that it is one of those movements, spec- 
tacular and impressive at the beginning, but 
quickly becoming irksome to the public, and there- 
fore not something that will last. 

Even though the sit-down turns out to be short- 
lived, it may cause much inconvenience and eco- 
nomic loss before its demise. There is, too, always 
the danger that a given sit-down situation may get 
out of hand, under circumstances that will put all 
the onus upon the employer. 


Fansteel 
Fracas 


How one sit-down strike was settled 
—an eye-witness account by Fac- 
tory’s correspondent on the ground 


conspicuous sit-down after the General Motors 

Flint affair. The management said: “No 
compromise. We’ll gladly talk with anyone who 
works for us. You guys don’t work for us any 
more. You’re all fired. Here’s the court order 
telling you to get out of the plant. Now get out.” 
They didn’t get out. They booed the sheriff. They 
repelled a young army of deputy sheriffs who tried 
to rout them. But the deputies were apparently 
afraid they might hurt some of the sit-downers. 
The thing dragged along for 10 days, with neither 
side giving an inch. There were at the outset of 
the strike some 80 men inside, out of a force of 318. 

By the time of the final assault, this 80 had 
dwindled to something under 60, and the company 
contended that two-thirds of these were held inside 
under threat of bodily damage and against their 
will. Anyhow, 10 days after the sit-down the 
deputies again appeared, armed with gas guns 
and nice fresh nausea and tear gas. They made 
life so unhappy for the sit-downers that those 
worthies scampered through a hole in the back 
fence which a foreman, father of one of the sit- 
downers, was supposed to have sneaked up and cut. 
(The foreman was promptly fired.) 

The company and the circuit court proceeded 
to keep right after them for their lawlessness and 
damage to the company plants. All the windows 
were knocked out. It took a couple of days to glean 
up so that the plant could resume production. 


Te Fansteel strike started out as the most 


-Picketing, in the sense of an armed mob at the 
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factory gates, started. The company got an in- 
junction which forbade anything but a couple of 
pickets at each gate, and any picketing along any 
line of approach to the plant anywhere. The out- 
side organizers and the sit-downers were haled into 
court, put under bail bonds, and presumably come 
up for trial soon. Even a couple of the more promi- 
nent outsiders, who had beaten the sheriff to the 
state line just before the end, were borne down on 
so hard that they came back and gave bond. 

For some days the company officials were quoted 
in the papers as intending to open their plant “next 
Thursday,” by which time they estimated the re- 
pairs and rehabilitation would be completed. Just 
before then, they revised their estimate to “some- 
time next week.” Actually, they had been in full 
production within two or three days after the 
strikers were ejected, and have been ever since. 
They have rehired those sit-downers who applied 
for reinstatement and convinced the management 
that they were really captives and not strikers. 


ALF a dozen pickets walk up and down the 
sidewalk, carrying sandwich boards proclaim- 
ing that “Gas and Bullets Are Fansteel Justice,” 
and similar sentiments. There have been deputy 
sheriffs on guard at the plant and, nights, at the 
homes of company officials. But there has been 


utterly no violence since the riot of the ejection, 
when the strikers themselves did very little fight- 
ing, but sympathizers and hoodlums outside slung 


a few bricks and track spikes at the attackers. 

Maybe it is too early to reach conclusions, but it 
looks to me as if the Fansteel strike is conclusive 
evidence that a sit-down strike is not something to 
be unduly terrified of—if the management is sure 
it has been dealing fairly with its employees and is 
willing to deal fairly in future; if only a minority 
of the total force is really actively desirous of 
striking; and if the local law-enforcement officers 
belong in the horse-and-buggy age when property 
rights and human rights were thought of as some- 
thing defined and protected by law. 

The Fansteel strike looks to me like the most 
complete job of strike-breaking I have ever seen. 
Yet there were to the best of my knowledge no 
mercenaries imported, no professional strike- 
breakers, or other thugs. 

Fansteel was scrupulously careful to take no step 
without checking its legality; they leaned over 
backwards in their zeal not to overstep strictly 
lawful measures. They realized that after the 
strike was over they would still need to do business 
in the community, and they were too wise to make 
any moves that would alienate popular sentiment. 
They sent a doctor daily to check the health of the 
sit-downers. They even turned on a little heat on 
the coldest night, as a protection for the men who 
were held inside against their will. 

Before the strikers had been ejected, it was 
common experience to overhear workers from 
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neighboring plants saying that they ought to be 
thrown out, and if some of them got hurt in the 
process it would be no more than they were asking 
for. In other words, public sentiment was with the 
management for its fairness before and during 
the entire affair. 

When the sheriff finally moved to clear the plant, 
he brought all his deputies and swore in as depu- 
ties police officers from other towns in Lake County. 
He did the job humanely but effectively. He could 


The chief deputy sheriff reads the court order 
to Fansteel sit-down strikers. It was ignored 


have done it at any time during the strike, but the 
management encouraged him to give the strikers 
every opportunity to leave voluntarily. 

My guess is that it will be a long time before 
anyone tries the same thing in Lake County, Illinois 
—unless they know, beyond the shadow of a doubt, 
that the management of some company is composed 
of rabbits. 

Mind you, this is no union-hating or company- 
owned county. Fansteel is a small concern in a 
sizable industrial district, has no special drag, po- 
litical or otherwise. The law officers do not strike 
me as anything remarkable. They merely held to 
their oath of office instead of acting as if they 
were in Michigan. 
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“You Can't 





Run a Plant That Way 


“But we do,” says this modern plant manager, who 
has never got over the good old-fashioned habit 
of calling his 150 employees by their first names 


pied in 1930, made it possible 
for Goddard and Goddard 
Company, manufacturers of produc- 
tion tools, to carry into execution 
their ideals for dealing with men. 
Their basic philosophy, developed 
over a period of years and tempered 
by experience, began in New Eng- 
land, was transplanted to Detroit 
with the formation of the company in 
1917. It breaks down into two fun- 
damental ideas: 
1. Whatever in shop and office 
contribute to the comfort and con- 


\ iNEW factory building, occu- 





C. B. GORDY 


Detroit Editor 


venience of workers, contributes also 
to their efficiency. 

2. Place men in the right environ- 
ment, treat them honestly, and they 
will react favorably. 

There is nothing radical in these 
statements; they may be considered 
platitudinous by some, but certainly 
not by men who, laid off during the 
depression, kept in touch with this 
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These men are Bill and Joe to execu- 
tives of Goddard and Goddard Com- 
pany, Detroit manufacturers of produc- 
tion tools. 
good housekeeping make this a good 
plant to work in 


factory and returned to it from the 
far corners of the country when their 
old jobs were ready for them. 
Scarcely a meeting of industrial 
relations men is held without some- 
thing more than passing mention of 
the old, old topic of building an 
esprit de corps among employees 
or inculeating the ideal of quality 
workmanship. Surely the recogni- 
tion of individual worth can play 
no small part in such a develop- 
ment. In this company we are con- 
sidering, a workman at his bench 
or machine may find the president of 
the company at his elbow. A com- 
pleted piece is selected and examined 
and it is suggested to John, Tom, 
or Harry—always the first name— 
that the tool was not cutting quite 
right on this piece or that some 
other factor was responsible for the 
prominent tool marks, and the re- 
mark is made that quality at the 
machine is as effective in securing 
business as salesmen’s efforts. 


Direct Hits 


In the same trip through the plant 
a piece yet to be inspected at the 
inspector’s table is picked up and 
again, “Harry (or John or Tom), is 
this up to our standard?” Of course 
one must be a master craftsman to 
make direct “hits” in this way. There 
can be little comparison between 
this method and the usual rules and 
pep talks, for the workman is made 
intimately aware of the importance 
of quality and of management’s 
appreciation of good work. 

Before the depression it was 
thought that some form of incentive 
payment would secure a more nearly 
complete utilization of the equip- 
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ment. A foreman and two workers 
were called in. The idea was 
explained. After agreeing to give 


it a try, this group set the standard 
above which a bonus was to be paid 
productive workers in addition to 
the basic hourly rate. 

A wholly unexpected result was 
the request of some foremen to be 
transferred back as machine oper- 
ators since some of the men were 
earning more than they did. To 
adjust the difficulty, a supervisor’s 
bonus was developed, based on the 
ratio of dollars paid for labor to 
dollars of finished tools delivered to 
the shipping room. As a result, 
foremen began to plan their work 
by informal conferences. For exam- 
ple, if in an order for 100 pieces 
a succeeding foreman could get the 
preceding foreman to slip over a few 
pieces so he could get set up, the 
above ratio would be improved. 


Their Own Businesses 


Some foremen were a bit free in 
ordering what seemed to be exces- 
sive quantities of expense materials, 
such as grinding wheels, so the plan 
was adopted of placing increased 
responsibility upon them. They 
were handed the invoices for the 
material they had ordered and asked 
to O.K. them. This gave them the 
definite value of the material. In 
a way so many independent little 
businesses were set up, each fore- 
man having been capitalized with so 
many dollars’ worth of equipment, 
so much rental area, and so much 
power and light. To this equipment 


he must add, by purchase, and with 
judgment, 


cutting tools, grinding 
































wheels, and current supplies to keep 
his department—his plant, if you 
please—fully equipped. He must 
keep his department manned with 
efficient men. In short he must run 
his “plant” on a productive and pay- 
ing basis if he hoped to continue in 
business. This plan has developed, 
first, a greatly increased knowledge 
and appreciation of personal respon- 
sibility; second, a fine spirit of coop- 
eration between departments; third, 
a closer check on quality of work 
in each department. 


Chats on Company Time 


At frequent intervals there are 
informal chats with all the men. 
These conferences are always held 
on company time and are prompted 
by either a foreman’s suggestions 
or by other intimations, such as 
requests by older workers, that man- 
agement’s reactions to questions 
affecting the working force would 
be in order. 

Politics are never discussed. The 
talks are limited to basic principles 
as they affect employee-management 
relations. For example, with im- 
proving business more work is 
observed going through the plant 
and the workers naturally want more 
money. Observing that a tool with 
which they are familiar and upon 
which they worked is listed in the 
catalogue to sell for $40, when they 
know a reasonable allowance for 
labor and material could not run 
over $10, the idea that the firm may 
be making exorbitant profits is not 
slow in developing. Instead of a 
point-blank refusal of wage increases, 
the problems management has to face 
are freely discussed with the men. 


In such an informal talk it is 
explained to the men that discounts, 
wages of salesman, engineers and 
others are not included in this $10 
value which they may have esti- 
mated, nor is the cost of maintain- 
ing piles of work on benches in the 
shop ready for them to work upon, 
of maintaining a clean work place, 
heating it, and providing suitable 
machine equipment. The point is 
made that management is working 
as hard for them in securing orders 
upon which they may work, as they 
are in fabricating them. 

When the die strike two years 
ago showed indications of spreading 
to the tool and cutter shops, one 


Who ever heard of an open toolroom 
where men may go at will and pick 
out their own tools? 
have you. 
of one that “works”? This is it 


We have. So 
But have you ever heard 


of these conferences was held cov- 
ering wages and employee relations. 
Although the plant was picketed and 
the men were urged to strike, no 
attention was paid to this invitation, 
and production was not interrupted. 

Baloney? Perhaps, but friendly 
dealings and honest treatment over 
the years lead the 150 skilled me- 
chanics and machine operators in 
this plant to think otherwise. I be- 
lieve the plan works because in 
these infrequent talks the spirit is 
not that of the master talking to his 
men, but of one co-worker talking 
to his fellows about mutually inter- 
esting and important matters. 

Who ever heard of an open tool- 
room into which workers may go at 
will and select their own tools, not 
even leaving a check in place of the 
tool? That is the practice here. 

“Don’t” signs do not exist, yet 
restrooms and washrooms are clean 
and free from markings. “Don’t 
spit on the floor” does not face the 
worker at every turn. The plant 
is located in the country away from 
the smoke and soot of the city, fac- 
ing a park and golf course. Ordi- 
narily noisy and dirty operations 
like sand blasting and heat treating 
are segregated in special depart- 
ments away from the main floor of 
the factory. Incidentally, these two 
specific departments in this shop are 
as clean as any of the machining 
departments. Since men in the shop, 
like most of us, are creatures of 
habit, it is as easy to develop good 
habits as bad ones. 


Basically Sound 


The co-worker spirit of mutual 
respect which exists demonstrates 
the soundness of the basic philosophy 
persisted in over a considerable 
period of time. Visitors frequently 
ask whether these policies and prin- 
ciples could be adapted to a larger 
factory, or in running a gang of 
unskilled laborers. It is difficult to 
say of course, but the President 
says, “If I were handling a section 
gang on a railroad I’d try it this 


way, and if I had a factory of sev- . 


eral thousand employees I’d try to 
instill these principles into the man- 
agers and supervisors so thoroughly 
that they would percolate through- 
out the entire organization.” 

No labor troubles of any sort have 
ever been experienced in this plant, 
and it is hard to conceive how any 
could under such friendly relations. 
It is assumed that men work be- 
cause they want to work, and in 
pleasant physical and mental environ- 
ment are happy at their work and 
consequently give their best effort. 
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At the Baldwin 


Piano Company, Cincinnati, com- 
mon sense and ingenuity combine 
| to make this operation—center- 

bushing small wooden flanges 
with broadcloth — one that is 
quickly and precisely performed 





] The tiny hole in each of these small 
wooden flanges must be _ center- 
bushed with the finest grade of red 

all-wool broadcloth to prevent 
| knocks and squeaks in the piano 
action. A girl strings 28 flanges on 
a wire which is fastened at one end 
to the table. The strip of pre- 
b shrunk broadcloth (torn, not cut, to 
the required width to prevent ravel- 
ing) is threaded through an eye in 
4 the free end of the wire. A weight 
f is then fastened to the other end 
of the cloth by means of a strap, 
as shown, to preserve just the right 
tension. Both hands are thus free 
to push the flanges back to the right 
until all 28 have been transferred to 


the cloth 





The second girl, who does the glu- 

ing, also frees both hands for work 
j by means of the same suspended- 

weight device. She “butters” the 
cloth with glue, a small section at 
a time, and moves the flanges over 
the glued portions, spacing them 
about 4 in. apart. The broadcloth 
forms, when glued, a matched-edge 
inner circle in the tiny hole of the 
flange. After the gluing, the strips 
are placed in a tray to dry 


3 Cutting is done with a hand-cranked 
machine. When a flange is set in 
place, a turn of the crank severs it 
from the glued-up string, trimming 
off the surplus cloth absolutely flush. 
After this operation, the flange, with 
its hole apparently filled up with 
red cloth, goes to a machine where 
the hole is re-opened with a blunt 
needle. The entire job is so pre- 
cise that upon examination under a 
strong glass the hole is seen to be 
lined with an edge-to-edge cloth 
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Factory Works with School 
in Motion Study 


J. O. P. HUMMEL 


Assistant Professor, Industrial Engineering 
The Pennsylvania State College 


OR a number of years, a course 

in motion and time study has 

been an important part of the 
training of industrial engineering 
students at The Pennsylvania State 
College. The aim in this course has 
always been to keep it practical so 
that students might go into industry 
and do acceptable work as soon as 
possible. 

There are difficulties, however, in 
keeping such training entirely prac- 
tical. Frequently merchandise of 
the ten-cent store sort has been used 
as motion study projects. Small 
standard parts, which may be assem- 
bled and disassembled, provide prob- 
lems to tax the ingenuity of students 
in applying principles of motion 
economy. Although the assembly of 
small products such as electrical fix- 
tures, small tools, and toys points to 


Doo 


Move tube to sleeve 
Locate tube on sleeve 


Touch tube with 
- glove to remove —— 
dust 


Grasp tube 
Move tube to chute 


“Release tube 


and 


solutions that are somewhat prac- 
tical in nature, important elements 
have always keen missing. Of fore- 
most importance is the fact that fac- 
tory methods and times are a matter 
of conjecture; they usually cannot be 
readily ascertained when problem 
articles have been purchased from a 
retailer. 

In industry, existing methods and 
times are known or can be easily 
learned. They are starting points in 
the application of motion and time 
study not only to increase output, but 
also to reduce fatigue, time, and 
manufacturing costs. 


Getting Industry to Help 


Fortunately, during the past school 
year it was possible to approximate 
the industrial situation. The John 
Lauterbach Corporation cooperated 
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WILLIAM SCHMID 


Formerly Industrial Engineer 
The John Lauterbach Corporation, Philadelphia 


with the Department of Industrial 
Engineering at The Pennsylvania 
State College by supplying all de- 
sired information as well as enough 
parts and finished products to make 
it possible to start with complete 
knowledge of existing methods and 
times, and then proceed to the mo- 
tion study of cleaning, burring, as- 
sembly, and wrapping operations 
done in making a small molded plas- 
tic whistle. In this, the authors 


Burr Tube 
Actual Manufacturing Method Used 
Before Motion Study 
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were the cooperating agents of the 
two organizations. 

At the factory little thought had 
been given to better or more effi- 
cient methods because the operations 
were simple and production appar- 
ently was satisfactory. However, 
results of the study developed by the 
students showed the desirability of 
revised set-ups. 


Split Up the Job 


Students were given sketches 
showing the factory methods, also 
the standard times for each opera- 
tion. The job was divided among the 
members of the class in such a way 
that each important operation was 
handled by a group of students. They 
first analyzed the operations under 
consideration in terms of the laws 
of motion economy. How could the 


New method of burring 
edges, developed by the 
students after careful 
analysis, made it pos- 
sible to do two pieces 
at a time, with a 30 per 
cent saving 
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On opposite page are shown actual manufacturing 
method and simo-chart of hand motions used before 
students began to study job. One tube at a time. Time 
for each tube, 52 winks. 
ly above are improved method and chart worked out. 


Two tubes at a time. 


Time for each tube, 37 winks 


At immediate left and direct- 














work best be done? What fixtures, 
ejectors, chutes would be needed in 
order that motions might be simplest 
and fewest per operation? 

Next step was to make fixtures. 
They were made by the members of 
each group in the college wood shop 
and machine shop. Wherever pos- 
sible, scrap materials were used. The 
fixtures were necessarily crude and 
certainly inexpensive. However, in- 
genuity and simplicity in design of 
fixtures as well as low cost are cer- 
tainly worth while in industry. A 
situation that forces ingenuity and 
simple design on the part of the 
students is desirable. 


Made Movies 


After fixtures had been developed 
and tried out, and one member of 
each group had had sufficient prac- 
tice to perform the operation under 
consideration fairly well, motion pic- 
tures were made with a microchron- 
ometer in the pictures as a measure 
of time. These pictures were then 
carefully analyzed to disclose fur- 
ther possible improvements in the 
method. 

Motion pictures and student re- 


Pick up base 
Move to work 
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_ Grasp spring ___ 


Press spring 
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Release Spring 
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ports showed conclusively that sub- 
stantial savings could be realized 
with improved set-ups. Two oper- 
ations—breaking through ports in 
the base and burring tubes—are il- 
lustrated. For each, sketches of old 
and new methods and simo-charts of 
hand motions for the old (factory) 
and new (student) methods are 
shown. Illustrations of students 
performing these operations are also 
shown in these pages. 


Applied Student Methods 


In accordance with the agreement 
by which the John Lauterbach Cor- 
poration cooperated in supplying 
parts and information, copies of stu- 
dent reports and charts were sent to 
this organization. Also films show- 
ing new methods developed were lent 


Right, factory method actually in use 
before motion study. Below simo- 
chart of the old one-at-a-time method. 
Compare with the new method on the 
opposite page which makes it possible 
for the operator to break through the 
ports in three bases in about the same 
time that was formerly needed to do 
a single base 
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to the factory. As a result, many of 
the suggested methods have been ac- 
cepted by the John Lauterbach Cor- 
poration to be actually used in manu- 
facturing the toy whistles. 

Thus the results have been of value 
to all parties concerned. Students 
have benefited by having an actual 
problem with which to work. The 
John Lauterbach Corporation has 
benefited by securing full informa- 
tion regarding improved methods— 
information that has compensated it 
many times over for the information 
and parts supplied to the students. 
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Student at left is breaking through 
the ports in the base of a small 
molded plastic whistle. This meth- 
od increased production nearly 300 
per cent. Fixture developed for 
new method and simo-chart of hand 
motions are shown below. Parts 
for these studies were supplied by 
the manufacturers. Through their 
cooperation, students were able to 
start with complete knowledge of 
existing methods and times. Some 
of the suggestions worked out by 
the students have actually been put 
into practice by the company, 
which feels that it has been com- 
pensated many times over for its 
part in the study 
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OMEN, bluntly speaking, are 

poor sports. Short on team- 

work, they are harder for the 
labor agitator to organize. And the 
same trait constitutes a permanent 
obstacle to piecework methods of 
payment with the woman worker, 
although some offices are on a piece- 
rate basis. 

“Women,” says Helen Wills, “are 
complete individualists. Each one 
feels herself to be the center of the 
universe Because women are 
so individualistic, they take no spe- 
cial pleasure in playing on a team. 
Teamwork is a term that will re- 
main for the most part foreign to 
the feminine point of view. Teams 
often go places, play in delightful 
surroundings, and not infrequently 
have success, but the real pleasure 
the woman derives from the experi- 
ence is her personal success. She 
wins only incidentally as a member 
of the team.” 

But women will work as teams 
when there is some individual re- 
ward to be gained, and not just for 
the spirit of the game. They are at 
heart individualists when doing 
teamwork—but it is wise to have 
them as teams to avoid individual 
hostility. 

Listen to this life insurance execu- 
tive’s account of how his concern met 


’ 


50 


. . . harder for the labor agitator to organize 





a peak load with pseudo-teamwork 
which prevented individual rivalry 
and hair-pulling and gave individual 
rewards: 

“The year was very disturbing in 
regard to help; the turnover was 
something terrific. Like all other 
concerns, we had our troubles. Fi- 
nally it was necessary for the officers 
to send someone down to our policy- 
writing division. The girls had be- 
come rather discouraged. They were 
remaining after 4 o’clock. They did 
not like to stay after the regular 
hours because they thought the com- 
pany was doing too much business. 
We looked over the situation and we 
found that while all the other depart- 
ments in the building were going 
home at four, this one was staying 
until five, six, seven, and sometimes 
to half-past nine. But what was the 
reason for it? What was the average 
output? Why couldn’t they produce 
more? 


No Encouragement 


“Well, the reason was that there 
was no morale. The first thing the 
girls heard, when they came in in 
the morning, was ‘A big day!’ Noth- 
ing was done to encourage them. 

“We went down there one after- 
noon, and at 4 o’clock there were 
some 450 more policies to be written 


Are Short on 
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Teamwork 


DONALD A. LAIRD 


Rivercrest Laboratory, Hamilton, N. Y. 





before they went home. We sent 
them home. We gave them some- 
thing they had not expected; we 
wanted to get them good-natured. 

“The next morning we arranged 
them in teams of five each. We 
said: ‘Girls, we’re going to try to 
help you out, but we can’t do it 
unless you cooperate with us. We’re 
going to give you something to work 
for. We’re going to try to see if 
you cannot do better, and at the 
same time we’re going to try to do 
better for you.’ 

“No money! We said: ‘The team 
that writes the greatest number of 
policies by 4 o’clock can go home for 
half a day next week.’ 

“The output before that was 1,000 
policies a day at 4 o’clock; it was 
1,200 policies at 7 o’clock. The ex- 
penditure for overtime represented 
something like $7,000 in the first six 
months; and when I tell you that by 
July 4 they had an output of 2,000 
policies at 4 o’clock and that the bal- 
ance of the six months represented 
only $197 for overtime, you can real- 
ize what that little half holiday has 
done. The girls are happy. If you 
give people something when they are 
not expecting it, they will respond.” 


(This is the third of a number of 
short articles by Dr. Laird on 
“Things Worth Knowing If You 
Employ Women.” The fourth will 
appear in an early tssue.—ED.) 
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Forgotten Wastes 


H. H. HAIGHT 


Certified Public Accountant 
Syracuse, N. Y. 


URING the past several years 

one of the most serious con- 

siderations has been that of 
attempting to reduce expenses in 
line with the reduction of income. 
Not only have payrolls been sub- 
jected to reduction, but all other 
items of expense have received the 
attention of management. Yet in 
nearly all concerns there have been 
certain expenses that have received 
scanty consideration because of the 
seemingly impossible task of reduc- 
ing them. 

This article is written not only 
to describe how a number of those 
expense items may be reduced, but 
also to illustrate how certain 
expenses, in good times as well as 
bad, are not closely controlled. No 
attempt has been made to cover all 
expense items that come under this 
head. Those chosen for considera- 
tion are typical, however, of the 
items that plant operating men can 
well afford to examine. 

Some of them may be so obvious 
as to be ridiculous to some readers, 
but the very items that are obvious 
to the manager of one business may 
have received scanty consideration 
by the management of other busi- 
nesses. Perhaps one of the men- 
tioned items will create a train of 
thought in each reader’s mind that 
will cause him to study that item 
in his own particular business and 
by that study bring out savings 
which will be of considerable finan- 
cial benefit to his concern. 


Telephone Service 


It is conservative to state that 
every business concern spends more 
for telephone service than is rea- 
sonable, and usually exercises very 
little care in checking this expendi- 
ture. Telephone service is invalu- 
able, and there is no thought of rec- 
ommending a lessened use. The tele- 
phone company itself will counsel a 


user on methods of lessening the 


cost, but the limited personnel for 
such advisory work on their part is 
sufficient only to serve those request- 
ing advice. 

The ordinary telephone bill states 
the amount of service charge, toll 
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Expenses you think are not 
susceptible to reduction of- 
ten are. This article calls 
to mind a number of them. 
If they all seem perfectly 
obvious to you, so much 
the better. You can start 
right off on a still hunt for 
some of the dozen or more 
wastes of similar nature 
that, by their very obvi- 
ousness, are perhaps this 


moment escaping detec- 


tion in your plant 


calls, telegrams, mechanical serv- 
ice, etc. Most users check toll calls, 
telegrams, and extraordinary 
charges. But the service charge 
is seldom checked, and most con- 
cerns do not know what items it 
includes. 

In this charge are such things 
as switchboard rental, trunk lines, 
extensions, hand sets, hook-ups and 
special equipment rental. Many 
users allow their service to remain 
unchanged year after year without 
intelligent control of the value 
received — without, indeed, giving 
the matter a thought. 

Several years ago a manufac- 
turer owning a number of factory 
buildings decided to erect a new 
building unit and vacate an older 
one. In the vacated premises tele- 
phone equipment was _ removed. 
Seven years afterward the manage- 
ment was asked: “What is the 
itemized list of your telephone 
service charge?” Found included 
was a substantial sum each month 
for rental of telephone equipment 
that had been removed seven years 
before. When inquiry was made 
at the telephone company, the reply 
was that no request for removal 






had ever been made and that the 
equipment was supposed to be still 


in use. After some discussion the 
telephone company remitted the 
seven years’ service charge less the 
value of the equipment which they 
claimed was missing. 

Extension lines are often allowed 
to remain in departments or loca- 
tions long after the need has 
expired. Additional trunk lines are 
continued when fewer calls are 
coming in or going out. Person-to- 
person toll calls are made by users 
who do not know that station-to- 
station calls, which often serve the 
purpose exactly as well, are much 
less costly. People in business should 
be taught the most efficient and eco- 
nomical method of transmitting 
telephone messages. 

In attempting to exercise control 
over this detail of business, man- 
agement should always seek the 
help of the telephone company, 
which is eager to serve and whose 
experience is invaluable. 


Insurance 


Large firms often leave insur- 
ance problems in the hands of pro- 
fessional men performing advisory 
service on insurance. It is common 
also in large firms to find an experi- 
enced insurance man on the staff. 
Small concerns depend consider- 
ably on the advice of the insurance 
salesmen, and it is not strange to 
find a patchwork of coverage and 
ill-conceived answers to the insur- 
ance problem. 

Fire coverage on plant, equip- 
ment, and inventories is ordinarily 
carried in adequate amounts. Rates 
on such coverage, however, are 
scarcely thought of by the small 
insured. They are established by 
underwriters’ bureaus and are 
developed on a careful study of con- 
ditions. These conditions are often 
within the control of the insured, 
and he should determine what 
changes he can make in order to 
obtain lower rates. 

Miscellaneous policies covering 
fraud, plate glass, paymaster rob- 
bery, safe robbery, and the like, 
are renewed from year to year with 
scanty consideration. Payrolls may 
be smaller because of reduced busi- 
ness. Less cash may be held in the 
safe. Plate glass area may be 
changed. Such facts are given in- 
considerate thought during the in- 
suring period or at renewal times. 

There is also the consideration 
that should be given to the finan- 
cial condition of the insurer. In- 
suring agencies sometimes place 
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the policy with companies that are 
attractive to the agency for reasons 
other than their ability to pay. It is 
quite possible that a study of ex- 
penditures for insurance would un- 
cover dividends that the stockholder 
didn’t receive, and future dividends 
in the savings that a study of the 
subject might result in. 


Forgotten Securities 


An auditor frequently finds rec- 
ords in the client’s office of stocks 
and bonds, or even the certificates 
themselves, which the client has 
either forgotten or never had knowl- 
edge of. Securities taken in pay- 
ment of customers’ accounts, or in 
the purchase of other businesses, 
may have been considered of little 
or no value at the time of acquisi- 
tion, or else the value assigned was 
written off in later years. 

Probably the great majority of 
these securities are worthless. There 
are, however, a good many that at 
some time could have been sold for 
some value, had the owner kept 
track of them. There are unlo- 
cated owners of open certificates on 
the records of practically all large 
firms whose shares are widely held. 

If these securities are produced, 
they may turn out to be worth a 
small fortune. 

Perhaps some dust-covered packet 
of once valued papers filed in the 
drawer of a desk or ancient safe 
may contain treasure for the finder 
in the form of one of these missing 
bonds or certificates. Even though 
such good fortunes may not fall 
to the reader of these lines, yet he 
may find it to his benefit to make 
ineradicable records of securities 
coming into his possession and 
maintaining periodical check of 
their sales value until they are 
proved worthless. 


Bad Debts 


Some managements declare an 
account bad and definitely relinquish 
control of it on their records only 
when the debt is outlawed, the 
bankruptcy proceeding closed, or 
the estate settled. The record of 
the account is grimly maintained 
until the bitter end. 

Other managements relinquish 
control of the account on their rec- 
ords when in their opinion or their 
auditor’s the account is uncollect- 
ible. Is it necessary to point out 
the danger of this procedure? 

Unforeseen conditions may make 
the account collectible in full or in 
part. If a record is kept in such 
a way as to bring it under auto- 
matic or periodic review, the acts 
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of collection will be brought into 
play when collectibility is in the 
offing and not after the opportunity 
has passed forever. 


Returnable Containers 


If a purchaser receives a return- 
able container, for which he may 
receive credit from the seller when 
returned, it is safe to assume that 
the seller will charge it to the pur- 
chaser and charge it at a price he 
is willing to sell it for. He is there- 
fore disinterested in its return. It 
is the purchaser who must exercise 
diligence to return such containers 
which usually are of less intrinsic 
value than the value of the credit 
from the seller. It is also the pur- 
chaser who must be diligent in 
charging the return to the seller. 

It is advisable to maintain a rec- 
ord for returnable containers and 
periodically check the items repre- 
sented in the balance of the account 
with an inventory. If some such 
record and check are not made, it 
is frequently found that containers 
are returned to the seller without 
charge, are diverted to some use 
that is not economical, or are even 
sold for scrap. 


Accounts with Employees 


The contact employees have with 
their employer is one that develops 
such a familiarity with the em- 
ployer’s property that a feeling of 
joint possessiveness is not unnat- 
ural. The operator of a machine 
speaks of “my machine,” the clerk 
of “my desk,” the trucker of “my 
truck.” 

This possessive feeling sometimes 
leads to positive possession on the 
part of an employee without in any 
way creating a feeling of dishon- 
esty in him. When he borrows a 
tool to use temporarily at home or 
takes a few screws, supplies his 
children with company’s pencils and 
paper, he does so without conscious- 
ness of dishonesty. And if the em- 
ployer fails to provide adequate 
safeguards for these items and 
others, it is natural that the em- 
ployee will become more and more 
careless about his obligations. 

Many manufacturers carry on 
with their employees a fair-sized 
business of sales of raw materials 
and supplies used in manufactur- 
ing. It is worthy of good control. 
Sale of scrap materials such as 
trimmings, turnings, and ends has 
become a_ sizable byproduct of 
modern industry. Too often such 
occasional sales of scrap, old ma- 
chinery, and old equipment are 
made by individuals in the shipping 


room or other departments that 
are not provided with the bookkeep- 
ing means to safeguard the collec- 
tion and deposit of the cash in the 
company treasury. 

Pay envelopes not delivered to 
employees on pay day are frequent- 
ly left with the employment de- 
partment or foremen to deliver to 
the employee. There is no objec- 
tion to this procedure if proper 
checking is automatically made of 
their delivery. Sometimes em- 
ployees do not return and there are 
unclaimed wages. Sometimes pay- 
rolls are padded by carelessness in 
handling undelivered pay envelopes. 

When an employee’s services are 
terminated, care should be taken 
that he has returned all loaned 
equipment such as tools and keys, 
and that deductions from his final 
pay are made for insurance, pur- 
chases, contributions, and other ac- 
counts on the books. Collection of 
these items is often impossible, and 
at any rate difficult and expensive, 
after the employee has been paid 
and is gone. 


Travel Expenses 


Value received from expenditures 
for traveling is not susceptible to 
easy comparison with the cost. 
Trips made for a specific purpose 
may be measured against results. 
Good-will trips, getting-acquainted 
trips, and trips entertaining cus- 
tomers approach the line of dubious 
value received, but it is impossible 
to say what are necessary trips in 
this class. Then there are trips 
for a specific reason, such as col- 
lecting a bill, issuing or receiving 
instructions and orders, or examin- 
ing an account, when it is easily 
seen that the value received can- 
not possibly measure up to’ the 
expenditure. 

Each request for reimbursement 
for traveling expense should be ac- 
companied by a reason for the trip 
and some description of the results 
obtained. Of course, there are cer- 
tain employees traveling a _pre- 
scribed route period after period, 
and there would be no requirement 
for explaining the cause for their 
trips if in the first place there is 
a good reason for their being em- 
ployed at all. 

The management that has the 
courage and foresight to inspect 
and weigh the value of travel ex- 
penses, not for the sake of blue- 
penciling “miscellaneous” or ques- 
tioning $5 meals, but for the pur- 
pose of judging the value of the 
trip, may find much in the form of 
dividends for the stockholders. 
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A QUICK inspection tour 
through the stockroom of the John 
Deere Company, St. Louis, shows 
modern steel shelving (Lyon) 
throughout. Only one item is 
stored in a bin opening. Large 
numbers on aisle ends aid in locat- 
ing any desired section promptly. 
Every stored part identified by 
numbers or letters. (Cards record- 
ing all parts filed both alphabeti- 
cally and numerically in repair de- 
partment office.) This installation 
accommodates some 22,000 different 
parts. Former wooden shelves and 
bins were bulky and _ inefficient— 
took up so much room that some 
shelving had to be located at half- 
height between two floors. Steel 
shelving, requiring half the space, 
eliminated the ’tween decks. 














Handling 


Heavies 


Takes a 200-ton crane to do the heaviest handling at Electro-Motive 
Corporation’s diesel locomotive works, La Grange, Ill. This one is 
all-welded. Equipped with four 50-ton hooks, it serves a 500-ft. 
erection aisle, makes child’s play of the big job of picking up a 
completed locomotive and setting it on its trucks. Two auxiliary 
traveling cranes of 30 and 40 tons’ capacity help out. 
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How We Rate Apprentices 


OW CAN apprentices be rated? 
How can the pattern shop fore- 
man compare one with another, 

and how can he know that his best 
boy rates as high as the best appren- 
tice over in the machine shop? 
Clearly a yardstick is needed. 

The rating scale shown herewith 
serves in that capacity. It lists 
twelve traits by which to judge an 
apprentice. The list could contain 
many others, but these twelve may 
be considered essential qualities. 

Take the first trait and ask a 
foreman to grade a boy on his 
ability to learn. Probably he will 
be stumped. But ask him to de- 
scribe that ability as Quick, Fair, 
or Slow, and he will give you his 
opinion at once. 

Similarly, each of the twelve 
points can be broken down and de- 
scribed. If the foreman has a list 
of the qualities before him and the 
descriptive words are printed oppo- 
site each one, he can, in five min- 
utes, give a sound, unbiased opin- 
ion of each apprentice in his de- 
partment. A check list simplifies 
the grading problem, breaks down 
the prejudices, and crystallizes his 
opinion, 

Now if a comparison between two 
apprentices is wanted, their check 
lists must be translated into nu- 
merical values. Take the first five 
traits in the above list and let us 
agree, for the moment, that they 
are of equal importance. To each 
we then assign four points. To 
the next five traits, we assign three 
points each, and allow two points 
each to the last two on the list. 
This totals 39 points for a perfect 
rating. 

Now the school authorities may 
want each apprentice’s rating ex- 


WALLY E. GEORGE 


Industrial Engineer 
American Steel Foundries, Chicago 


pressed in terms of 100 per cent. 
For them it is easy to devise a 
subsidiary scale, set on a _ studied 


but non-mathematical basis, that 
gives the percentages asked for. 

The supervisor of apprentices 
keeps the record of each apprentice. 
The monthly grading job sustains 
the foreman’s interest, records his 
opinions, and shows how much prog- 
ress the boy is making. 





APPRENTICE RATING SCALE 





12 OAS RRR COE Ct CSCO OM OC TE COHORT CTT 
PRUE SEE Oe ON re ya te aie oho sercharcderaroratenatet nel alsterotre PP DOCccccccsisasecah Department........... 
In the proper spaces provided below, check (V) em- 
ployee on the items listed to assist us in grading him: 

TRAITS DESCRIPTION POINTS 
]. Ability to learn Quick (4) Fair (2) Slow (0) 
2. Dexterity Remarkable (4) High (3) Fair (1) Slight (0) 
3. Capacity for work Unusual (4) Industrious (3) Average (2) Lazy (0) 
4. Judgment Uncanny (4) Sound (3) Average (1) Poor (0) 
5. Initiative Exceptional (4) High (3) Fair (2) None (0) 
6. Desire to make good Pronounced (3) Noticeable (2) Low (0) 
7. Ability to take orders Outstanding (3) High (2) Average (1) Low (0) 
8. Personal habits Satisfactory (3) Below Par (1) Dangerous (0) 
9. Company loyalty High (3) Good (2) Fair (1) Lacking (0) 
10. Perseverance Unlimited (3) Ample (2) Moderate (1) Weak (0) 
11. State of health Excellent (2) Sound (1) Poor (0) 
12. Ability to mix Natural (2) Fairly Good (1) Doubtful (0) 


Total Points 


EQUIVALENT RATING SCALE 
Points Per Cent Points Per Cent Points Per Cent Points Per Cent Points Per Cent 


39 100 31 88 23 
38 99 30 86 22 
37 98 29 84 21 
36 97 28 82 20 
36 96 27 80 19 
34 94 26 78 18 
33 92 25 75 17 
32 90 24 72 16 





69 15 45 Y 21 
66 14 42 6 18 
63 13 39 5 15 
60 12 36 4 12 
57 11 33 3 9 
54 10 30 2 6 
51 9 27 1 3 
48 8 24 
(Signed) 
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This Bonus Plan 


Makes Foremen Managers 


EW of the incentive methods in 

use today fully recognize that 

executives and supervisors have 
an important bearing on the suc- 
cessful operation of a direct wage 
and cost control program, and that 
they, as well as productive labor, 
should be rewarded for efficient 
operation. Yet incentives can be 
applied profitably to key men—fore- 
men, managers, superintendents, 
and executives. 

Earnings of productive workers 
have advanced with personal increase 
in skill and productivity, in some 
instances almost to an equality with 
the foreman who is responsible for 
many elements of cost, quality, and 
production. At the same time, little 
or nothing has been offered to the 
foreman as a direct reward for 
increased efficiency or cost reduction. 
In many cases, this neglect has been 
the major factor in the ineffective- 
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Many departmental expenses are within the foreman’s con- 
Give him a share of the savings he can make by prop- 
erly running his end of the show, and watch him go 


trol. 


ness or absolute failure of a produc- 
tive wage plan. On the other hand, 
the proper application of a super- 
visors’ incentive plan becomes a 
most important factor in the reduc- 
tion and control of operating costs. 
Just how such an incentive plan 
works can be illustrated by its appli- 
cation in the plant of a large eastern 
manufacturer of machine tools. 
The company’s problems had to do 
with production schedules, mainte- 
nance of quality, and the control of 


costs. A premium plan using an 
established “task standard” was in 
effect. It was entirely possible to 


rate each group or individual on the 


basis of actual production in rela- 
tion to standard task for any desired 
period. In developing an incentive 
schedule for foremen, the following 
elements were considered: 

. Departmental activity. 

. Departmental efficiency. 

. Ratio of indirect to direct labor. 
. Quality. 

. Waste or scrap. 

Supplies used. 

Average base rates. 

. Maintenance costs. 

. Lost and waiting time. 


Although the first of these factors 
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the plan is to operate the cost of 
departmental supplies does _ not 
exceed $10, the actual possibility of 
cost reduction from this source is 
remote. It is best, under these cir- 
cumstances, to ignore such an ele- 
ment entirely rather than jeopardize 
the entire plan through the intro- 
duction of such an impotent factor. 

On the other hand, it is well to 


is not always under the direct con- 
trol of the foreman, it has a direct 
bearing on practically all the cost 
elements of departmental operation. 

Other considerations will be pres- 
ent in various industries and types 
of manufactured products. How- 
ever, the above classification is perti- 
nent to the average operating depart- 
ment. Only those factors should be 
included which are to an important set up as many elements as possible 
extent under the foreman’s control. on a variable budget basis, and to 

The average foreman is fully measure accomplishments in their 
familiar, or should be, with each of relation to budgetary standards. 
the elements itemized. He needs 
only to know their relative value in 
the operation of his department to 
be converted into one of the most 
powerful influences for cost reduc- 
tion and control. However, the 
application must be uninvolved and 
practical. To accomplish this pur- 
pose, a chart is used that not only 
illustrates the value of each cost 
element, but also shows him how he 
is operating his department. 

The chart shown in Figure 5 con- 
tains fewer elements than the one 
actually used, in order to simplify 


As Volume Increases 


There is one important factor in 
the construction of the foreman’s 
incentive schedule that must be given 
prime consideration. It is the range 
of departmental activity. As the 
volume of activity increases, respon- 
sibility increases, unskilled labor is 
introduced, and the inherent difficul- 
ties of cost control mount. There- 
fore full recognition must be given 
to this variable both in its ascend- 
ing and descending scale. 

Figure 1 shows this first control 


explanation of the principle. It is element, “departmental activity,” 
not as complicated as it looks. Fig- designated as element “A.” In the 
ures 1 through 4 are segments which, department under consideration, 


when put together, give the com- which we shall designate as the 
plete chart as in Figure 5. assembly department, activity can 

Care was exercised to make each be measured most readily in direct 
element represent sufficient value to labor hours rather than in finished 
justify a bonus for the foreman. units because of the complexity of 
For example, if during the specified assembly, the length of time to com- 
period (usually a month) over which plete a finished unit, and the rela- 
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tively small number of units pro- 
duced in a 30-day period. 

By careful and practical analysis 
it was determined that 14,000 
monthly departmental direct-labor 
hours would be a fair “N” or normal 
basis of operation. At that point, 
or below, the foreman is expected 
to operate his department at his base 
salary. This value is chosen to per- 
mit a reasonable range of activity 
increase, and also to permit the most 
effective subnormal operation. Ex- 
amination of the whole chart (Fig- 
ure 5) shows that this point is on a 
level with the zero or no-award point 
on the “Foreman’s Award Scale” at 
the right-hand edge of the chart. 

The first increase from normal on 
the “A” scale for which an award 
is considered is to 16,000 hours, or 
2,000 hours over normal. In choos- 
ing this step, consideration was given 
to the value of increased responsi- 
bilities and the cost elements coinci- 
dent with this volume advance. An 
increase of 2,000 departmental hours 
based on a 200-hour month increased 
the departmental personnel by 
approximately 10 workers. Note 


DEPARTMENT 
} pat ty eas ? 
210 ASSEMBLY 


Month | June July 


Value Value 


14,000 1,600 


103 101 
“ar 
‘% | 9% 
"Salary | $200 | $200 
| aie: | $2 ke) 


FIGURE 6 





that one step advance in element 
“A” is equivalent to one step advance 
on the Foreman’s Award Scale. Thus 
the value of each step can be deter- 
mined as it is made. 

Figure 2. Element “B,” depart- 
mental efficiency, is practicable only 
when the existing wage plan pro- 
vides accurate means to determine 
the actual relation of departmental 
production to standards. Although 
many wage plans do not directly 
apply this principle, there are few, 
if any, with which it cannot be used. 
It is usually worth the effort. In 
nearly every case a standard of pro- 
duction has been established which 
is usually designated as 100, or 100 
per cent. Periodic operation below 
standard is measured in steps as 99, 
98, and so forth. 


(Continued on page 85) 
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You want to know 
and the editors will gladly tell you 


mote about the things mentioned on this jr4ge 


e ALLOY, extremely hard, is intended 
for applications where unusual resist- 
ance to abrasion is needed. Has been 
applied with success to bushings, bri- 
quet molds, rollers, dies. (4701) 


e MANUFACTURER of cemented 
carbide tools offers a grinding chart 
for wall hanging. It shows efficient 
methods of grinding single-point tools, 
contains recommendations on grinding 
wheels, wheel speeds, rough and finish 
grinding procedure. (4702) 


e TURNTABLE for handling work be- 
ing spray painted strikes our fancy. 
Place object on the circular disk, press 
the foot pedal starter, and away she 
goes, revolving at pre-set speed while 
the sprayer has two hands free to 
handle the spray gun. (4703) 


e “HOW TO WELD 29 METALS” is 
the title of a book, available for a mod- 
erate price, containing data for weld- 
ing all types of joints. It specifies 
electrode diameter, welding current, 
speeds, and so on. (4704) 


e REVISED LIST of inspected fire 
protection appliances has recently been 
published. (4705) 


e DEPARTMENTS in constant com- 
munication with each other won’t have 
to wait on busy telephone lines if they 
have independent two-way communi- 
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IT SNIPS with the greatest of ease, 
this shear. Non-fatiguing to the 
user, it features safety in opera- 
tion. The flat lower jaw can be 
easily slid under a taut band, ready 
for the upper handle to make a 
clean cut in a single stroke. (4724) 
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cating systems. A new one serves four 
remote stations connected with a mas- 
ter control unit. (4706) 


e FAN, electric, is small enough to be 
packed in a traveling bag, can be 
clamped to objects, hung on the wall, 
or stood on its feet. Its unique design 
and rubber blades make it silent and 
absolutely safe. (4707) 


e MEMO BOOKS for daily reminders, 
with a pithy quotation heading each 
page to give you your daily noble 
thought, are published monthly by one 
manufacturer. (4708) 


e PACKINGS—gaskets, sheet, rod and 
plunger, hydraulic, pump, and all sorts 
of other packings—are covered in a 
comprehensive manual. Several sec- 
tions are devoted to recommendation 
charts, and there’s a section of related 
engineering data. (4709) 


e GOLF CLUBS, fishing rods, and 
other metal products subject to hard 
usage are just the things for which 
a new flexible finish is intended. Deep 
gloss and durability are its strong 
points. (4710) 


e BRITISH EXPERIENCE in person- 
nel management is reflected in a book- 
let published in England. “The Aim 
and Purpose of a Labor Department” 
outlines in detail functions of the per- 
sonnel department. (4711) 


e OF SPECIAL INTEREST to ship- 
ping departments will be a movable 
floor for truck bodies, which makes it 
possible for driver to roll load off or 
on the truck. A cord rubber belting 
supported by tiers of steel rollers can 
be rolled back and forth by hand crank- 
ing. (4712) 


e ANYONE can make a quick and ac- 
curate selection of the proper type of 
pressure-reducing valve for a specific 
installation if he makes use of a pres- 
sure regulator selector chart just out. 
(4713) 


e PRIMER for spot welding prevents 
rusting of lapped edge to be welded, 
eliminates burning of paint surround- 
ing weld. It air dries to touch in 10- 
15 min. and can be handled for weld- 
ing in 25-30 min. (4714) 


e IF you’re a spring fan—of the kind 
that goes ’round and ’round—you’ll 
probably want to write for a mighty 
interesting booklet “The Art and 
Science of Spring Making.” (4715) 
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FULL VISION and unhampered 
working freedom go with this res- 
pirator for spray painters. The 
specially treated pad, easily re- 
placed, conforms to the contour of 
the face. Flexible frame is of 
aluminum. (4723) 


¢ COMPOUND, when mixed with 
paints, lacquers, and varnishes makes 
it possible to apply finish to damp and 
wet surfaces. It’s said to be a non- 
reversible process because the com- 
pound is supposed to mix with the 
water and move out to the surface 
where both evaporate. (4716) 


¢ NEW MODEL in line of contour saw- 
ing machines has job selector dial which 
shows you at one quick turn the cor- 
rect sawing and filing speed and the 
proper saw to use for any one of 48 
different materials. (4717) 


e AS a research project, the WPA has 
been making a study of reemployment 
opportunities and recent changes in in- 
dustrial technique. A progress report 
is now available. (4718) 


e WIRE ROPE users ought to get a 
pamphlet outlining and illustrating safe 
practices. (4719) 


e LIGHTER than balsa wood and more 
buoyant than cork are the virtues of a 
product described as “nitrogen bubbles 
sealed in rubber.” Among its applica- 
tions are vibration damping and insula- 
tion. (4720) 


e EYE GLASSES, unbreakable, make 
their bow. They are available in both 
single and bi-focal types, are made 
from organic plastic. Dies, curved ac- 
cording to prescription and applied 
with heat and pressure, give them 
curvature and polish. (4721) 


e INSPECTION for leaking bottles 
and packages as they come from the 
packing line is made easier and more 
accurate by a light throwing amber 
rays through the container onto a “de- 
tector” glass where an enlarged image 
is focused. A revolving disk turns 
each bottle or package while it passes 
through the light beam. (4722) 
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ORTABLE electric tools play an 

important part in the produc- 
tion and maintenance departments 
of nearly every type of industrial 
plant. In order to secure max- 
imum service at the lowest main- 
tenance cost the tool must be suffi- 
ciently powerful and mechanically 
strong enough for the duty imposed 
on it. 

As used in this article the term 
“portable electric tools” covers port- 
able tools powered by universal mo- 
tors. In this class come the great 
majority of tools of this type. 
Included in it are portable drills, 
saws, grinders, sanders, screwdriv- 
ers, nut runners, and blowers. Uni- 
versal-type motors are used because 
they can be operated from most com- 
mon sources of power, and develop 
a large amount of power for their 
size and weight. Operating at high 
speed, universal motors are seldom 
directly connected to the cutting tool. 
Gearing is used to give it the correct 
speed. 

In some types of tools the best 
results and most compact designs 
are achieved by the use of worm 
gearing. A common example is the 
electric handsaw. In others the 
speed reduction is obtained through 
spur or helical gears. This type 
of gearing is generally used in drills, 
endless belt sanders, screwdrivers, 
and nut runners. Sometimes bevel 
gearing is desirable, as in the case 
of disk sanders. 

It is important to select a tool 
that is neither too heavy and power- 
ful, nor too light and insufficiently 
powered. Motor power, types of 
bearings and gears, sizes of spindles 
or shafts, over-all dimensions, 
weight, and so on are important con- 
siderations in selecting a tool that 
will meet the needs. 
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Give Portable Tools a Break 


Portable electric tools designed to 
be used intermittently on light-duty 
work are generally designated as 


“light duty’; tools designed for 
slightly heavier work or fairly con- 
tinuous operation are described as 
“special duty” or “standard duty”. 
Those intended for continuous pro- 
duction service or for heavy work 
are usually identified as “heavy 
duty”. 

After a tool has been put in serv- 
ice, any instructions furnished by 
the manufacturer should be followed 
closely. Directions may specify that 
a tool be lubricated once a day and 
that only a certain recommended 
lubricant be used. When instruc- 
tions for lubrication are explicit 
you may .be certain that there are 
very good reasons for making 
them so. 

With other tools the matter of 
lubrication may be left largely to 









the user. Tools of this class, notably 
drills, are semi-permanently packed 
with lubricant at the factory. Con- 
sequently they require only occa- 
sional adding of lubricant to the 
commutator bearing to prevent the 
entrance of foreign matter through 
the bearing seals. Use only a good 
grade of lubricant of the same type 
as that originally put in by the 
manufacturer. 

All portable electric tools should 
be inspected on a regular schedule, 
the frequency depending upon the 
type and the use they receive. Pro- 
duction tools, operating rather stead- 
ily, should be checked frequently. 
On the other hand, tools used in 
maintenance work should not require 
inspection so often in view of the 
intermittent nature of such work. 
In general, it is advisable to inspect 
production tools once each month and 
maintenance tools at least twice a 
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Parts that require checking when locating electrical troubles in portable tools 


year. If a tool is used where exces- 
sive amounts of dust or corrosive 
fumes are present, more frequent 
inspection will be necessary. 

The importance of regular peri- 
odic inspection cannot be over-em- 
phasized. Where such attention is 
given it invariably follows that a 
tool will give better service and 
require less expense for repairs than 
one that is neglected. 

Principal parts that require atten- 
tion during periodic inspection are: 

1. Brushes and commutator. Check 
for amount of wear and general con- 
dition. If necessary, polish commu- 
tator with fine sandpaper. 

2. All moving parts. Operate 
tool by hand to determine whether 
any parts bind or rub. Listen for 
unusual noises when tool is running. 

3. Lubricate armature bearing at 
commutator end—other bearings if 
needed, or required by manufactur- 
er’s instructions. 

4, Plug, cord, and switch. Inspect 
to determine condition. Repair or 
replace if nesessary. 

5. Examine and test chuck to see 
that it is true and in good condition. 
6. Tighten all screws and nuts. 

The power and efficiency of uni- 
versal motors are seriously affected 
when they are operated at less than 


rated voltage. Where current must 
be carried over a considerable dis- 
tance the size of extension cords 
must be increased. The table shows 
the size of cord recommended for 
tools that are operated at a distance 
from the outlet. Although this table 
refers to electric handsaws, the same 
principle applies to all portable elec- 
tric tools. 


Use Sharp Tools 


The amount of work obtained from 


‘any such tool will also depend 


directly upon the quality and effi- 
ciency of the cutting device used in 
it. For example, high-speed steel 
drill bits will stay sharp longer than 
bits of ordinary carbon steel, and 
do more work between grindings. Use 
of sharp, properly fitted saw blades 
in a portable electric saw will result 
in faster cutting, with less load on 
the motor and less wear and tear on 
the working parts. With a portable 
sander, of either the endless belt or 
disk type, sharp abrasives of the 
highest quality will turn out more 
and better work than abrasives of 
inferior quality. 

When a tool is sent to the repair 
department, the usual complaint is 
that it will not run. Failures can 
be classified as mechanical or elec- 





RECOMMENDED B & S GAGES 
OF EXTENSION CORDS FOR ELECTRIC HANDSAWS 





Distance from Outlet Box, Ft. 6 In. 


3 Hp. 
Mn ner eae tS eles 16 
heed oe are 14 
a ra ce eared 12 
kt Sey atic: epee ria es 12 
CESS er eeeeee nents 10 


Diameter of Saw and Size of Motor 


7 In. 8 In. 9In. 10In. 12In. 


$Hp. iHp. Hp. 1Hp. 14Hp. 


16 16 16 14 12 
14 14 14 12 10 
12 12 12 10 8 
10 10 10 10 6 

8 8 8 8 4 
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trical. Mechanical troubles are usu- 
ally quite easy to locate and repairs 
consist mainly in replacing worn- 
out parts. 

A ball bearing that is badly worn 
can usually be detected by holding 
it by the inner race between two 
fingers, and “feeling” the amount of 
play in it with the other hand, in 
which the outer ball race should be 
grasped. 

A bearing with one damaged ball 
or some slight imperfection in the 
race may roll perfectly except in 
one particular spot, where a tendency 
to stick will be noticed. A condition 
of this kind can usually be detected 
by holding the inner race between 
two fingers and rolling the outer race 
with the other hand. Spinning the 
outer race and “feeling” with the 
fingers holding the bearing, just 
where it sticks or binds, will also 
help in picking out defective bear- 
ings. 

A good way to test a bearing is to 
hold it by the inner race between two 
fingers, as described above, and ro- 
tate the outer race at high speed 
by blowing compressed air against 
it. A perfect bearing will pick up 
speed rapidly and spin for some time 
before it comes to a stop, indicating 
low friction. On the other hand a 
bearing that is rough, worn, or dam- 
aged cannot gain the same high 
speed, nor run as smoothly and spin 
as long as a good bearing. 

Bearings must be in perfect shape 
if smooth motor operation is ex- 
pected, because the clearance be- 
tween armature and field is small 
(between 0.015 and 0.030 in., de- 
pending on the size of the motor). 
At high motor speed (between 10,- 
000 and 15,000 r.p.m.) worn bear- 
ings will cause vibration. It may 
also be caused by a sprung arma- 
ture shaft. 


Locating Electrical Troubles 


When installing new bearings see 
that there is a snug fit between the 
inner race and the shaft, and between 
the outer race and its seat. Loose 
fits may cause rapid wear, due to 
the rotation of either the inner or 
outer races. On the other hand 
excessively tight fits, either on the 
shaft or in the outer race, may cause 
cramping which will result in exces- 
sive heating and rapid wear. 

Before electrical repairs can be 
made the exact location of the trou- 
ble must be determined, which re- 
quires a general knowledge of the 
motor circuit. A universal motor 
is a series motor; in other words 
the electrical circuit is one continu- 


(Continued on page 86) 




































Here’s to Better Lubrication 


It’s not difficult to get, but to do so may mean scrapping 
some pet beliefs that aren’t true today, if they ever were 


UBRICATION is fundamentally 
an operating problem whose 
solution, except in the larger 

plants, rests to a great extent in the 
hands of skilled mechanics and fore- 
men. In many plants the problem 
of selecting and applying lubricants 
has doubtless been worked out more 
or less satisfactorily. In a great 
many others there is much room for 
improvement. Although the produc- 
tion and maintenance departments 


are vitally concerned with the 
problem of lubrication, they are, 
curiously enough, oftentimes the 


chief obstacle to its proper solution. 

The explanation of this anomalous 
situation is that preconceived notions 
about lubricants and lubrication are 
often adhered to with a tenacity that 
would be admirable under different 
circumstances, Sometimes ___ these 
ideas may be based on some experi- 
ence or condition encountered years 
ago; oftentimes they are the result 
of faulty reasoning based primarily 
on lack of knowledge. Whatever 
the#r origin, the result is unwilling- 
ness to investigate or take action that 
would be highly desirable. 


Oil Can Be Too Heavy 


In these articles an attempt will 
be made to set forth the “hows” and 
“whys” of good lubrication practice. 
There is little or nothing in them 
that is new to the science of lubri- 
cation. The greatest opportunity for 
furthering good practice lies in in- 
ducing those who are responsible for 
lubrication to utilize well-established 
principles. Until present knowledge 
is put into widespread practice, the 
matter of adding newer and less 
important refinements to the store 
of incompletely digested wisdom may 
well be delayed. 


One of the most common mistakes ~ 


is the use of over-viscous lubricants. 
The tendency to use such lubricants 
is literally a fetish with the average 
operator of machinery, whether it be 
a }-hp. motor or a set of heavy-duty 
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gears. Due to a moderate number 
of special-case exceptions, it is not 
easy to eradicate this and certain 
other traditions. Even with the ut- 
most tact an attempt to demolish or 
modify them is likely to prove a deli- 
cate problem. 

Some years ago an oil company’s 
sales representative called at a cus- 
tomer’s plant in Mexico, whose fore- 
men were mostly Americans. By 
accident he learned that frequent 
charges for repairs to motors had 
resulted in strong complaints from 
the home office. Investigation showed 
that the motors were not overloaded, 


but were so hot it was difficult to 
understand how some of them kept 
running. 

Examination of the lubricant 
showed that it was superheat oil, a 
highly refined but extremely heavy 
straight petroleum oil, with a flash 
point of 590 deg. F. or greater. It 
was, in fact, the most viscous “paraf- 
fin” oil that could be purchased. Its 
use as a lubricant for steam cylin- 
ders was sensible; for high-speed 
motors one might about as well have 
used molasses. 

The chief mechanic was distinctly 


(Continued on page 89) 
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And Now- Lighting for Seeing 


Up from the days of feeble and costly localized lighting, 
through the 10 to 15 foot-candle era of general lighting, 
industry moves into a new age of lighting that is scientifically 


prescribed for quick, easy, accurate seeing 


DEAN M. WARREN 
Engineering Publications 
Nela Park Engineering Department 
General Electric Company 
Cleveland 


RTIFICIAL lighting in the 
industrial work world has 
passed through distinct cycles 

during the past two decades. When 
we think of modern lighting we think 
of it as beginning about a score of 
years ago and taking the form of 
localized lighting. This form was 
logical—the natural result of cen- 
turies of feeble and costly sources 
of artificial light. 

Such lighting at that time ap- 
peared to be ideal when appraised 
on the basis of accomplishments. 
Not only was it easily controlled, 
being directly at the work operation 
and therefore accessible to the 
workman, but it also provided the 
workers with an apparent abun- 
dance of light when and where 
it was most needed. 


Where Danger Lurked 


True, there were dark areas 
between machines—areas where 
danger lurked in the form of hidden 
tools that might be tripped over— 
but little thought was given to that 
problem. Nor was good plant house- 
keeping considered. 

Then came the War, and with it 
orders for more and more machinery 
and goods. The production man- 
ager became the most important man 
in the plant. Every aid to produc- 
tion was tried; machines were 
speeded to their breaking point; 
more machines were installed. Then 
someone thought of more light. 
Every test brought the same result 
—more light, more production. And, 
contrary to the anticipations of 
many, the value of increased pro- 
duction was considerably greater 
than the increased cost of the higher 
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Figure 1. 


lighting levels used. Thus came the 
10 to 15 foot-candle era of general 
lighting—the era of decreased pro- 
duction costs, less spoilage, fewer 
accidents, less labor turnover, and 
better plant housekeeping. 

So far lighting had been consid- 
ered purely as an engineering prob- 
lem; yet lighting is for the eyes 
and is provided for the sole purpose 
of making it easy to see. 

In the past, the engineer knew 





Visibility meter makes possible a 
quantitative analysis of any seeing task 


little about how the eyes used light, 
or how much they required. Today, 
however, the science of _ seeing, 
through its establishment of a defi- 
nite relationship between light and 
vision, gives a new foundation on 
which to base lighting specifications. 
and has ushered in the third era 
in the evolution of lighting—an era 
of lighting that is scientifically pre- 
scribed for quick, easy, and accurate 
seeing. 


FACTORY MANAGEMENT and MAINTENANCE 














Just as a doctor takes a patient’s 
temperature and blood pressure 
before giving him a prescription, so 
does the lighting specialist of today 
check the relative difficulty of the 
seeing task, Figure 1, before giving 
a lighting prescription. The tool 
used by the lighting specialist is of 
recent origin. It is known as the 
Luckiesh-Moss Visibility Meter and 
unites all the factors concerned in 
visibility and gives in a single read- 
ing an integrated result of the rela- 
tive visibility of objects under dif- 
ferent conditions. The visibility 
meter allows quantitative appraisal 
of each seeing task and thus permits 
accurate determination of the 
amount of light to equalize seeing 
tasks on whatever basis of ease 
that is logical. 


To Fit the Seeing Task 


Tables of recommended foot-candle 
values have served in the past as an 
acceptable guide to current practice 
and will continue to have this prac- 
tical advantage. However, as we 
begin to appreciate the significance 
and implications of lighting in the 
broader sense, the need for fitting 
lighting more definitely to each spe- 
cific seeing task becomes apparent. 
This means that, although certain 
arbitrary standards of general illu- 
mination can be set up, they embrace 
general conditions only. Beyond 
this, seeing tasks of all degrees of 
severity are encountered that dic- 
tate specialized lighting for many 
specific areas or kinds of work. 

The visibility meter consists essen- 
tially of two colorless filters with 
precise gradients of transmission 
factor which may be rotated simul- 
taneously before the eyes while look- 
ing at an object or while perform- 
ing a visual task. The observer 


holds the instrument in approxi- 
mately the same position in which 
glasses are worn, and with a finger 
of the right hand slowly turns the 
disk that rotates the gradients until 
the visual threshold or border line 
of seeing the visual task is reached. 


Two Scales 


The instrument has two rational 
scales—relative visibility, scale 
range 1 to 20—foot-candles recom- 
mended, scale range 1 to 1,000. 

The visibility scale is founded 
upon the maximum ability of the 
person with average normal vision 
to recognize the details of a simple 
describable object of definite size 
and contrast. In an absolute sense, 
a setting of unity on the visibility 
scale represents the limits of aver- 
age normal vision under favorable 
conditions for seeing. The scale 
value 2 indicates that the object for 
test is twice as easy to see as the 
smallest object that can be recog- 
nized by persons with average nor- 
mal vision. It is the scale of rela- 
tive visibility that is used to deter- 
mine the relative difficulty of two 
or more visual tasks. 

Scale values of recommended foot- 
candles have no obvious relation to 
the scale values of relative visibility. 
They represent an arbitrary compro- 
mise between the foot-candles neces- 
sary for barely seeing and the enor- 
mously higher foot-candle levels for 
easy seeing as_ indicated by 
researches. That the scale of recom- 
mended foot-candles is conservative 
is attested to by the fact that it is 
based upon the ease of reading mat- 
ter printed with 8-point Bodoni type* 
and black ink on excellent white 





*Captions with photographs are 8-point 
Bodoni Bold, which is a slightly heavier 
type face than regular Bodoni—Ed. 


Figure 2. How seeing tasks might be charted so far as 
quantity of light and relative visibility are concerned 
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paper and illuminated to a level of 
10 foot-candles. This task corre- 
sponds to the scale value 10. The 
scale value 20 for another task under 
the same level of illumination as the 
former basic task indicates that it 
should have 20 foot-candles in order 
to be as visible or as easily per- 
formed as the foregoing standard 
task. 

If all visual tasks are studied with 
the visibility meter at the standard 
level of 10 foot-candles, the scale 
reads directly the recommended 
foot-candles. However, in using the 
meter where the actual foot-candles 
(A) on the task differ from 10 foot- 
candles, the scale reading of recom- 
mended foot-candles is multiplied by 
the ratio A/10. 

The foregoing brief discussion of 
the visibility meter serves merely 
to introduce and to establish the 
scientific basis for the specification 
of lighting as far as ease of seeing 
is concerned. The tables of recom- 
mended foot-candle standards pub- 
lished in the September, 1936, issue 
of Factory for different tasks are, 
in many cases, less than would be 
indicated by the visibility meter. 
Actually, the foot-candle values 
given represent practical steps 
toward the much higher foot-candle 
levels that appear to be ideal. 


Seeing Tasks Charted 


Figure 2 indicates how a great 
variety of seeing tasks encountered 
in the work world might be charted, 
so far as quantity of light and rela- 
tive visibility are concerned. If this 
chart were large enough to write in 
hundreds of conditions on which 
visibility measurements had been 
made, an encyclopedia of recom- 
mended foot-candle values might 
thus be established for all manner 
of seeing tasks based on standards 
of equal visibility or “ease of see- 
ing.” The shaded area represents 
the region of practical levels of gen- 
eral illumination at the present time. 
Where higher levels are indicated by 
visibility meter tests, they can be 
readily supplied by supplementary 
local lighting over a fairly re- 
stricted working area. 

The lighting engineer realizes that 
cost must always be acutely bal- 
anced against value and that the 
practical prescription of illumination 
must weigh all the elements of value 
and benefit against cost. Although 
it is recognized that in the past the 
question of expense has been given 
altogether too much weight, still it 
must be expected that cost will 
always tend to force a compromise 
with ideal standards. 
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A.C. Welding Grows Up 
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ELDING with a.c. power 
now finds wide application 
in this country and abroad. 


The recent development of coated 
electrodes especially suited for a.c. 
welding, and improvements in weld- 
ing transformer design have made 
such applications possible. Many 
large structures have, in fact, been 
fabricated by a.c. are welding dur- 
ing the past two or three years. 
The type of electrodes, welding 
technique and procedure, require- 
ments, conditions of service, and 
character of the product are among 
the factors that influence the choice 
between a.c. and d.c. welding. Con- 
ditions must be carefully analyzed 


before definite recommendations 
can be made. 
Many a.c. welders have been 


applied to the fabrication of thick- 
walled parts which require heavy 
welding currents, as well as thin 
sheets that need a light welding 
current. With the a.c. arc magnetic 
disturbance, or blow, is not much 
in evidence. This feature is 
important when making inside cor- 
ner welds, and renders possible the 
use of heavier welding currents. 

Electric arc welding is inher- 
ently a low-voltage application. 
The are drawn between the work 
and the electrode has a potential 
varying from 15 to 45 volts, depend- 
ing upon the welding current and 
size and type of electrode. 


It’s a Transformer 


An a.c. welder consists of a two- 
winding transformer with a series 
impedance, either resistance or 
reactance, for adjusting the weld- 
ing current value. With resistance 
control this adjustment is effected 
by means of switches. If reactance 
control is used, the current may be 
varied by means of tap changers, 
a movable coil, or movable core. 
With the latter method, wider cur- 


Finishing touches are put on an 
expanded metal inclosure with 
the help of a 125-amp. welder 
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rent ranges adjustable in small 
increments are possible, and no 
moving, current-carrying parts are 
required. 

High impedance in the circuit of 
a reactance-controlled welder makes 
a large inrush of primary current 
impossible. Usually the value of 
the series impedance is sufficient 
to limit the short-circuit secondary 
current to approximately 110 per 
cent of the welding current for 
which the welder is adjusted. 

Reactance control is usually 
employed for a.c. welders. With a 
good outfit the power factor, which 
is a function of the open-circuit 
secondary voltage, is approximately 
50 per cent, whereas the efficiency 
is between 80 and 90 per cent. 

This high efficiency is obtained 
over the entire range of welding 
current. No-load loss is inherently 


low, thus increasing the over-all 
electrical efficiency. 

The heat of the d.c. arc has been 
found to be about 2,700 deg. C. at 
the electrode and 3,500 deg. C. at 
the plate, when the electrode is 
negative and the plate positive. 
Since in a.c. welding the electrode 
and plate are alternately positive 
and negative, the temperature also 
alternates between these limits, the 
mean being 3,200 deg. C. Both the 
electrode and the work at the point 
of welding are kept at sufficiently 
high temperatures to maintain ion- 
ization of the gas in the arc path. 
Heavy coatings on the electrodes 
accomplish this purpose in a.c. 
welding. Bare electrodes are usu- 
ally unsuitable for use with a.c. 
machines, unless other aids to the 
ionization of the arc path are pro- 
vided, such as high frequency 
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superimposed at the welding leads. 

The stirring action of alternating 
current allows the electrode coat- 
ing and metal to mix well with the 
parent metal, and the gases formed 
have opportunity to escape, giving 
sound welds. Slag and metal sep- 
aration is effective. 

Many applications have been 
found for a specially rated 100-amp. 
a.c. welder without high-frequency, 
keep-alive circuit, designed for 
light production and maintenance 
work. Covered electrodes up to and 
including 5/32-in. diameter can be 
used. Ornamental ironwork, fences, 
grilles, metal furniture, ventilation 
ducts and the like can easily be 
welded with such a unit. 


Current Values and Costs 


Aluminum and stainless steel are 
easily welded by an a.c. welder 
with high-frequency, keep-alive cir- 
cuit. A 100-amp., a.c. welder with 
high frequency superimposed on 
the secondary may be used with 
electrodes from 1/32 to 5/382 in. 
in diameter. 

The 150-amp., a.c. welder with 
high frequency circuit may be used 
for welding aluminum alloys in a 
range of gages, 0.051 to 0.125 in. 

The following table shows the 
approximate machine setting at 
which the best results can be 


obtained on a given thickness of 


aluminum using electrodes of 4- or 
3/32-in. diameter. Different jobs 
may require some variation from 
these values: 


Thickness 
(Inches) Amperes 
0.051 40 
0.064 54 
0.081 72 
0.125 100 


Current values given below for 
manual a.c. welding with coated 
electrodes represent average prac- 
tice when welding in the downward, 
horizontal position. Vertical and 
overhead welding usually require 
lower currents than are normally 
used for horizontal welding: 


Electrode Diameter 


(Inches) Amperes 
% 90-165 
dz 132-190 
ts 170-250 
% 275-350 
ts 360-475 
3% 410-600 


Heavy a.c. welding takes in the 
field of tank steels, carbon steels 
of firebox quality, stainless steels 
or chrome-nickel austenitic alloys, 
chrome-vanadium and other alloy 
steels. By proper technique, welds 
equal to or better than the plate 
itself in tensile strength, ductility, 
and ability to withstand repeated 





stresses and shock may be made. 

Are welding is essentially an 
intermittent load, since the machine 
delivers energy only when the elec- 
trode is being consumed. Idle 
periods are frequent, due to the 
necessity of replacing electrodes, 
cleaning and chipping the weld, and 
turning the work to a new position. 
For this reason a.c. and d.c. welders 
are intermittently rated. 


RATINGS OF STANDARD A. C. 
ARC WELDERS 





Normal Current Load 

Rating, Range, Volts 
Amp. Amp. Rating (Arc) 
150 30to 150 shr.,75°C. 30 


300 60to 300 
500 100to 500 
750 150to 750 
1,000 200 to 1,000 


lhr., 75°C. 40 
lhr., 75°C. 40 
Lhr., 75°C. 40 
lhr., 75°C. 40 





Standard designs are commonly 
rated at 440/220 volts primary, 60 
cycles, single phase. 

The continuous rating is 75 per 
cent of the normal ampere rating. 


First, Ample Capacity 


When selecting ac. welding 
equipment, it is important to make 
sure that it has sufficient capacity. 
Equipment that is too small to 
stand up under the load imposed 
will slow up production, increase 
maintenance costs, and require 
early replacement. These charac- 
teristics are important: 


1. Current that can be delivered 
during a given time, with a 
given temperature rise. 

2. Are voltage at which the rating 
is established. 

3. Welding current range 
method of adjustment. 

4. Open-circuit voltage. 

5. Safety measures. 


and 


Maximum current output together 
with are voltage determines the 
diameter of the largest electrode 
that can be handled. Minimum 
current output determines’ the 
smallest diameter electrode that 
can be used. The time and tem- 
perature rating indicate the length 
of time a given electrode may be 
used with assurance that the tem- 
perature rise of the unit will remain 
at a safe value. 

(Continued on page 96) 


Welding of tanks is an every- 
day matter. The a.c. welder 
used here is rated 750 amperes 
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Janitors on Schedule 


functions in our plant had be- 

come so varied and involved that 
it was becoming more difficult as 
time went on to keep them under 
close control. 

After studying the men doing this 
class of work and the duties per- 
formed, it was found that the work 
done by one man overlapped that 
done by another. This condition ex- 
isted in several departments. Some 
of the places were covered more than 
was necessary, while other locations 
and duties needing attention were 
neglected. 

A means for controlling this 
branch of the personnel and the work 


J sanction SERVICE and laboring 


JAMES W. EMMONS 


Time-Study Engineer 
Dexter Folder Company 
Pearl River, N. Y. 


to be done was accomplished in a 
very unique and effective manner. A 
floor plan was made of the entire 
plant. It was then divided into sec- 
tions and a schedule was made up. 
It showed where each section was 
located, what work was to be per- 
formed, who was to do it and how 
often, the tools and necessary equip- 
ment needed, and the standard time 
allowed for each operation or per- 
formance, 


Saved from the Start 


This method of control worked 
with great success. An immediate 
saving was effected. It was found 
that several of the laborers would be 


available for other work because of 
their having definite and specific du- 
ties to perform at regular intervals. 
All places needing attention received 
it as often as location demanded. 
There were no places being covered 
more than once. Overlapping and 
repetition were eliminated. The 
supervisor knew at all times where 
each man was and what he was do- 
ing. The men felt more secure and 
gave better service because they did 
not have to make the decision as to 
the next job, who was to do it, and 
when it was to be done. They were 
also better satisfied because of their 
ability to increase their earnings 
through extra effort. 


EE TE «=i ETAT a ae 
ASSIGNMENT OF JANITOR SERVICE-MAN No.1! 






































EQUIPMENT ) SECTION WHEN DONE STANDARD 
LOCATION OPERATION 
NEEDED NUMBER DAILY | WEEKLY |SEMI-WEEKLY| MONTHLY | TIME 
Wagon | Planning 1 copty 6 waste baskets, X 
Bon Ami Department refuse box,and sweepings. 
Rags Sprinkle sawdust, 
Brush sweep entire floor under 
Broom all desks and tables. 
Pails Waish mirror,drink x 
Sawdust fountain, wash basin. 
Water Dust all cabinets,tables, X 
desks 39.0 
10-qt. pail | Screw Machine Supply oil to all 
Funnel Department 2 machines in need x 58.0 
Gallon can | Foundry Fill gallon can of 
Funnel and Planer kerosene and place in 
Departments 3 rear of Planer Dept. X 110.0 
Shovel Scrap Empty load of steel 
Shed 4 chips from cart at pile 
in scrap shed, load stored 
overnight at Screw 
Machine Dept. x 8.0 
3-gal.can | Toolroom 5 wae with x 10.0 
Broom Mill Sweep entire floor, xX 
Brush Department 6 aisles,and around ma- 
Shove! chines. Xx 
Wagon Shovel chips into wagon 
and dump at scrap heap 91.0 
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Demand Control 
Cuts Power Bills 


J. F. MOORE 


Electrical Engineer 
Dunlop Tire & Rubber Goods Company 
Toronto, Ontario 


several thousand dollars annu- 

ally have been assured by the 
installation of equipment which au- 
tomatically prevents an excessive 
demand being recorded by the billing 
meters of the power company. Even 
though production operations are 
carefully scheduled our load is vari- 
able and frequently rises to twice 
its normal value for peaks of short 
duration. Since the maximum de- 
mand is a major factor in determin- 
ing the power bill, it is important 
that the load be reduced before these 
peaks are recorded. 

By maintaining a high load fac- 
tor in this way our company, which 
has the largest connected industrial 
load in Toronto, is able to purchase 
electric power at the minimum rate. 
Similar conditions doubtless exist in 
many other plants. 

The meters used by the power 
company for billing consist of: 


1. A kilowatt demand meter, 
which is a wattmeter of the Lincoln 
thermal type. It is so constructed 
that the difference in the heating of 
two elements is proportional to the 
power. This difference is indicated 
by the pointer.. Because of the ther- 
mal capacity of its elements, the 
meter follows changes in power 


Géeveral that will amount to 


slowly and tends to average rapid 
fluctuations. An auxiliary pointer 
records the highest value reached. 


2. Kilovolt-ampere demand meter, 
of the same type as the kilowatt 
demand meter but connected to read 
maximum when the power factor is 
85 per cent lagging. The billing 
demand is considered to be either 
the record of the kilowatt demand 
meter or 85 per cent of the kilovolt- 
ampere demand meter’ reading, 
whichever is the greater. The lat- 
ter is greater than the kilowatt 
demand only when the power factor 
is less than 85 per cent lagging. 

3. An instantaneous graphic watt- 
meter. The record of this meter is 
considered only for certain hours of 
the day during the winter months, 
when the load must be reduced to 
half its normal value. 

4. A watt-hour meter, which re- 
cords the energy used. 


By means of automatic equipment 
it was desired to prevent the re- 
cording of a demand greater than 
desired under either normal or re- 
duced peak conditions by sounding 
alarms and cutting off mill lines as 
required. In accomplishing this ob- 
jective it was necessary that full 
advantage be taken of the charac- 


teristics of the billing meters so that 
mill lines would be cut off only 
when absolutely necessary. Further- 
more, the equipment should allow 
these mill lines to be restarted when 
conditions permit. 

Study of the conditions led to the 
conclusion that normally: 

1. The load must be governed ac- 
cording to the kilowatt demand me- 
ter, since the power factor is always 
above 85 per cent lagging. 

2. Warning horns advising mill 
operators that the load must be re- 
duced should be sounded when, or 
soon after, the instantaneous load 
in kilowatts exceeds the predeter- 
mined maximum desired demand. 

3. Motors should be cut off when 
the demand as recorded by the kilo- 
watt demand meter is about to ex- 
ceed the maximum desired demand, 
which will be shortly after the in- 
stantaneous load in kilowatts exceeds 
the maximum desired demand, and 
the demand shown by the kilowatt 
demand meter equals the maximum 
desired demand. 

4. The time delay under No. 3 de- 
pends upon the nature of the over- 
load. If the instantaneous load in 
kilowatts continuously exceeds the 
maximum desired demand, the time 
delay will be about 30 seconds. 

When the instantaneous load in 
kilowatts is fluctuating above and 
below the maximum desired demand, 
with its mean above it, the time 
delay will be somewhat longer, de- 
pending upon the nature of the 
fluctuations. 

If the mean of the fluctuations of 
the instantaneous load in kilowatts 
does not exceed the maximum de- 
sired demand, the demand recorded 
by the kilowatt demand meter will 
not exceed the desired maximum, and 
the load need not be reduced. 


How elements comprising the automatic peak load control are placed with relation to each other 


Metering 


transformers 


Metering 
transformers 
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Selector switches 
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5. Motors may be restarted when 
the danger of recording an exces- 
sive demand has passed: that is, 
when the instantaneous load in kilo- 
watts and the demand meter read- 
ing are less than the maximum de- 
sired demand. 


It was further decided that under 
reduced-peak conditions: 


1. The load must be governed ac- 
cording to the graphic wattmeter 
only. 

2. Horns should be sounded when- 
ever the instantaneous load in kilo- 
watts exceeds the maximum allow- 
able load during  reduced-peak 
periods. 

3. Motors should be cut off when 
the instantaneous load exceeds the 
maximum allowable load for more 
than 20 to 40 seconds. 

4. After being cut off, motors must 
not be allowed to restart before suf- 
ficient time has elapsed to permit the 
graphic wattmeter to record the fact 
that the base load is below the maxi- 
mum allowable during reduced-peak 
periods, and prevent peaks coming so 
close together that a mean above 
this maximum allowable load would 
be recorded. 


Couldn’t Buy, Had to Build 


Inasmuch as it was not possible 
to purchase a complete control equip- 
ment that would accurately meet the 
necessary conditions, I designed one 
and it was built in the company’s 
shops under my supervision. Appa- 
ratus from fourteen different manu- 
facturers went into its construction. 
In a few instances the necessary 
devices could not be purchased and 
had to be specially built. 

The installation comprises: 


1. Current and potential trans- 
formers on the main incoming line 
immediately after the metering 
transformers of the power company. 

2. Control panel in engine room. 


3. Warning horns near all mill 
lines. 
4. Relays with normally closed 


contacts in series with the motor no- 
voltage release circuit, at all mill 
lines. 

As shown in one of the illustra- 
tions the equipment mounted on the 
control panel consists of: 

1. An instantaneous power relay. 

2. A Lincoln controller, which is 
essentially the same as the kilowatt 
demand meter with the addition of 
contacts. 

3. A reversible sequence relay, 
whose contacts may be made to open 
or close in any desired manner with 
respect to time. 
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4. Auxiliary equipment compris- 
ing relays, selector switches, pilot 
lamps, miniature switches, pushbut- 
tons, bell, a thermally operated 
flasher, and operation recorder. 


On the same panel, but not part 
of the control equipment, are 
mounted indicating meters and the 
field rheostat of the exciter of the 
main synchronous motor used to 
correct power factor. 

The selector switches are manu- 
ally set so that, when necessary, mill 
lines will be cut off in the desired 
order. Under normal conditions the 
power relay and the controller are 
set to operate at the maximum de- 
sired demand. 


When the load exceeds this prede- 
termined maximum desired demand 
the power relay operates. The horns 
sound intermittently, through the 
thermally operated flasher. Since 
the flasher requires about one-half 





minute to warm up, horns do not 
sound on momentary overloads. The 
controller, like the kilowatt demand 
meter, is very slow in its action; 
hence, several minutes may elapse 
before it reaches its setting. When 
both the power relay and the con- 
troller have operated, the sequence 
relay starts and the horns sound 
continuously. 

If the load remains above the max- 
imum desired demand, the relay 
moves continuously and, after a pre- 
determined time delay, operates the 
first mill motor relay, thus cutting 
off load. When, or if, the load drops 
below the maximum desired demand, 
the power relay returns to normal. 
This action stops the sequence relay 
and silences the horns. Should the 
overload persist, the sequence relay 
continues to operate and cuts off the 
second, third, fourth, and fifth mill 
motors, as required. 


(Continued on page 94) 


Arrangement of control and auxiliary equipment on control panel 







Incoming line voltage -—-- 
(13,200) 







Main d.c. bus voltage --- - 









Power relay 







White light indicates 
mill line cut off 






Selector switches---. 






Manual trip switches. 





Amber light, excessive ~~ 
instantaneous load. 
Horns sound automatically, 







Pushbutton for horns 






Switch 

Up-power relay and 
Lincoln control load. . 
Down-power relay only» | 
controls load. 








Switch 

se eve control on.--- 
anual control on. 

Down-automatic control 

off. Manual control on. 









Potential switch----— 

Up-13.2 Kv. potential on. P 

Down- 13.2 Kv. potential off / 
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D.C. switch 








Auxiliary relay { 
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-+ -—Total Kw. load 


-—-Power factor meter 


—--Reset time relay 


++ ---Lincoln controller 


~--Exciter rheostat 


,Oreen light, conditions 
5” favorable for resetting 
Light goes out when 

control has reset 


~ Pushbutton to reset 
automatic control 


v7 7~Reset switch 

“ _Up-cantrol resets auto- 
matically. 
Down-control will nof re- 
set until reset button is 
pressed. 


—- Bell switch 
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Down-bell is silent. 
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— — Sequence relay 
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A.C. Wave Windings 






Connecting diagrams and tables for wind- 
ings having six slots per pole per phase 


N THE November, 1936, issue a.c. 

wave windings having 53 slots 

per pole per phase were discussed. 
Windings with six slots per pole per 
phase will now be taken up. The 
discussion will also cover some meth- 
ods of insulating wave windings 
when applied to rotors. 

The slot and pole combinations in 
this grouping are used quite exten- 
sively; hence a considerable number 
of machines having such windings 
are in service. The sketch, Figure 
A, illustrates how a simple working 
diagram can be made up for repeated 
use in the shop, from the data that 
Figure 9 and Connecting Table IX 
contain. 

In this sketch only the slots con- 
taining a lead coil are shown; the 
short lines indicate a bottom lead, 
while the long lines denote a top 


A. C. ROE 


lead. It is indicated also that four 
conductors per slot are used. Note 
that the phases are indicated by full 
lines, dotted lines, and dot-and-dash 
lines, respectively. -When many ma- 
chines having windings of one type 
are received, a diagram like this will 
be useful. 

The end rings or coil supports on 
which the coil ends rest are of 
various types, and the methods of 
insulating them vary. In the ma- 
jority of instances, treated fuller- 
board is used as the filling medium, 
and is held in place with tape or 
canvas hoods. The major points to 
check are wall thickness, and the 
overhang or creepage distance, Fig- 
ure B, from the exposed iron to the 
winding. 

This illustration shows the method 
of insulating the slots and coil ends. 


A fiber strip is placed in the bottom 
of the slot and under, not inside, 
the winding cell. This strip should 
be at least 4 in. longer than the 
winding cell and project at least 4 in. 
past each end of the cell, as shown. 
The length and position of this bot- 
tom strip prevents tearing and crack- 
ing of the cell during the winding 
process. 

Winding cells are usually made 
from fishpaper 0.010-0.015 in. thick, 
depending on the slot room. A thick 
cell clogs up the narrow slot open- 
ing, making it difficult to feed in 
the straps; therefore, use thin cells, 
paraffin treated, and put in addi- 
tional fillers where necessary in the 
slot between the iron and the cell 
or between the straps. Cells should 
project at least 2 in. above the core, 
since with a shorter projection the 
part sticking out is stiffer and more 
difficult to handle. 
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Checking Chart IX. Six Slots per Pole per Phase A fiber separator should be used 
tes: at Me. of Pet Sihiaits © between the coils in the 
Siete Males arity Cc A slots. Cut it long enough 

to extend the full length 
, 1312 1110 9 8 7 6 5 43 2 1 2 ¥ x w v_ Of the top slot section of 
72 4 Af rar zaeawT He HH BW 2 hw «(US 18 17 «6 15 i the coil, as in Figure B, 
, 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 2nd wide enough to make 
J 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 hes vote Sx slot. 
e len 0) is stri 
108 «6 , 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 j. i paced Peeareiion Pa 
4 103 102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 ne 
, 21 120 119 118 117 116 115 114 113 112 111 110 109 108 107 106 105 104 pare Eirmes ot 
144 8 1 108 1 0 and bottom slot sections 
¥ 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 a16 oF different lengths, 
180 10 t 157 156 155 154 153 152 151 150 149 148 147 146 145 144 143 142 141 140 and the longer one tends 
4 175 174 173 172 171 170 169 168 167 166 165 164 163 162 161 160 159158 _to rest on the ends of a 
216 12 # 193 192 191 190 189 188 187 186 185 184 183 182 181 180 179 178 177176 Coil in the next slot, at a 
J 211 210 209 208 207 206 205 204 203 202 201 200 199 198 197 196 195 194 point where the pads of 
252 14 229 228 227 226 225 224 223 222 221 220 219 218 217 216 215 214 213 212 +‘msulation used between 
} 247 246 245 244 243 242 241 240 239 238 237 236 235 234 233 232 231 230 ~—‘ the layers of coil ends 
re 
288 16 265 264 263 262 261 260 259 258 257 256 255 254 253 252 251 250 249 248 prt Pes Pt 
4 283 282 281 280 279 278 277 276 275 274 273 272 271 270 269 268 267 266 y ane wi e 
324 18 t 301 300 299 298 297 296 295 294 293 292 291 290 28 87 286 pa haynes 
1 0 289 288 287 286 285 284 ‘di 
| 319 318 317 316 315 314 313 312 311 310 309 308 307 306 305 304 303 302 The winding cells are 
trimmed and_ turned 
360 20 4 337 336 335 334 333 332 331 330 329 328 327 326 325 324 323 322 321 320 _— over on top of the coils, 
4 355 354 353 352 351 350 349 348 347 346 345 344 343 342 341 340 339 338 ~~ and fiber wedges driven 
396 22 * 373 372 371 370 369 368 367 366 365 364 363 362 361 360 359 358 357 356 in. Where necessary to 
} 391 390 389 388 387 386 385 384 383 382 381 380 379 378 377 376 375 374 + +—make a tight fit, a piece 
432 24 t 409 408 407 406 405 404 403 402 401 400 399 398 397 396 395 394 393 392 of fiber is placed be- 
4 427 426 425 424 423 422 421 420 419 418 417 416 415 414 413 412 411 410 | tween the wedge and the 


coils. 


The wedges are 
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usually made in two pieces and are 
driven in from each end of the core, 
except in short cores, where a one- 
piece wedge is used. A tighter job 
can be made, however, with two-piece 
wedges, 

Insulating material placed between 
the top and bottom layers of coil 
ends has two major functions to per- 
form: First, to insulate between the 
crossing coil ends; second, to fill the 
space between layers so as to pre- 
vent sagging of the coils under band 
pressure. 

The material commonly used is 
treated duck, about 0.030 in. thick 
per layer; this material as received 
has had three varnish treatments. 
Another material used is varnish- 
treated asbestos cloth about 0.045 
in. thick. It can stand higher tem- 
peratures than the treated duck and 
will not shrink. 

When winding, the material is ap- 


plied in long strips as Figure B 
shows, the widths being selected to 
extend from the clip or coil end to 
the end of the fiber strip between 
the coils in the slot. 

Two or more strips are used, each 
successive strip being narrower so 
as to make a stepped pad, the thicker 
end being against the clip or coil 
end. The object of the steps is to 
fill the tapered space for its full 
length so as to provide a solid bed 
for the end bands. 

The next article, to be published 
in an early issue, will discuss the 
various types of slots and how the 
coils are inserted. With this mate- 
rial the diagrams and charts for 
windings having 64 slots per pole 
per phase will be presented. 


Figure 9. Connecting diagrams for 
a.c. wave windings having six slots 
per pole per phase. These diagrams 
are used with Connecting Table IX 
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Figure A. Shop diagram for a six-pole, three- 
phase, 108-slot winding having six slots per 
pole per phase, connected parallel star 


Figure B. 





Where and how insulation is ap- 
plied to the slots, coil ends, and core of a 
wave-wound rotor 
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Connecting Table IX.* Six Slots per Pole per Phase 











Short-Pitch 





A Phase B Phase C Phase — Connections 

No. of No. of Bottom Leads Top Leads Bottom Leads Top Leads Bottom Leads Top Leads SP SP 

Poles Slots A! a” A’ At B B* B Bs C! is Ging C4 1-3-5 2-4-6 
a 72 2 55 50 a2 6d 625 7 2 56 ff 49 31 26 8 5 5 
6 108 a. 2 91 86 68 i 25 ‘f 2 92 + 85 67 62 44 5 5 
8 144 ? i 127 122 104 J 97 79 74 56 ff 49 31 26 8 5 5 
10 180 ae! 163 158 140 J 61 43 38 20 +f 121 103 98 80 5 5 
12 216 - 1 199 194 176° J 61 43 38 20 123 103 98 80 5 5 
j4 252 7 2 235 230 212 J 169 151 146 128 f 85 67 62 44 5 5 
16 288 . oe 271 266 248 J 97 79 74 56 =f 193 17>)0— 470—Sss«152 5 5 
18 324 pe! 307 302 284 J 133 115 110 92 f 229 211 206 188 5 5 
20 360 me | 343 338 320 J 241 223. 1418 $200 *? 121 103 98 80 5 5 
22 396 | 379 374 356 + 133 115 110 92 ff 265 247 242 224 5 5 
24 432 oe | 415 410 392 J 169 151 146 128 ff 319 311 306 288 5 3 





* See Figure 9 for connecting layout 





Back and front pitch = 1 and 19. 
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Short pitch (SP) = 1 and 18 
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Skids Replace Cartons for 
Handling Felt Mats 
M. EaGue, Royal Oak, Mich. 


A company that operates two 
plants located about 50 miles apart 
formerly packed flat felt mats in 
cartons, for shipment from one plant 
to the other. For this purpose 8,000 
cartons a year were required. They 
cost about $2,000, and there was an 
additional cost of about $250 for the 
labor involved in handling them in 
both plants. 

In order to reduce these costs a 
wooden skid platform was designed 
that can be handled by an ordinary 
lift truck. The felt mats are now 
piled on the skids and _ securely 
strapped in place. 

These skids are inexpensive, 75 
being made up at a cost of about 
$125, and are rugged enough to 
stand several round trips. The 
trucking company returns them to 
the shipping point for a nominal 
charge. 

As the result of this simple change, 
a saving of about $2,100 a year is 
being realized. Furthermore, the 
cost and bother of disposing of scrap 
cartons have been eliminated. 


Mr. Eagle’s contribution has been 
awarded the $10 payment offered by the 
editors for the best Operating Short 
submitted during the past month. 


With These Salvage Trucks 
Rejects Don’t Stray 


Source, General Motors Truck & Coach 
Pontiac, Mich. 


To make sure of the most advan- 
tageous disposition of parts held out 
by inspection, a convenient routine 
has been established at General 
Motors Truck & Coach. Spotted at 
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convenient aisle corners in the plant 
are the so-called salvage trucks, per- 
manently stationed at these points. 
Each is a 4-shelf rack truck sten- 
cilled with the names of the inspec- 
tor and the stockman, as: “Inspector 
H. Brown, R. Filkins, Stockman.” 
The station also carries departmental 
and location identification: “Depts. 
2201&2—Bay 73-G.” 

When an inspector throws out a 
part, he tags it with either a blue 
tag for “Defective, Vendor Respon- 
sible,” or a yellow tag, “Defective, 
Factory Responsible.” He also fills 
in on the tag the part number and 
name, the department rejecting, 
quantity defective, defects, disposi- 
tion, date, and signature. Each piece 
rejected in the department is placed 
on the departmental salvage truck, 
on the appropriate shelf. 

Men with hand trucks make the 
rounds as collectors for the salvage 








department. Each man works for a 
specific division of this department, 
takes away only those rejected pieces 
which go to his particular division. 
When parts reach the salvage depart- 
ment, they are carefully looked over 
and decision made as to whether to 
reclaim or scrap. 
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REJECTED BY DEPT. 





Make periodic inspection 
of goggles to make sure that they 
are in good condition. 


4 
Aluminum Paint Makes 
Dark Floor Pits Bright 
ELTON STERRETT, Longview, Tex. 


Floor pits in one plant, carrying 
piping, separators, filters, and heat 
exchangers for various production 
units, were dark, dirty, and a con- 
venient place for the night porter to 
dump most of the sweepings. Their 


SALVACE 
ONLY 








general condition made it difficult to 
inspect properly the various kinds 
of equipment carried in them. 

After cleaning one pit for its en- 
tire length and servicing such equip- 
ment as needed it, the necessity for 
making inspections easier was real- 
ized. Plans were drawn for a sys- 
tem of lights and reflectors, but their 
installation was held up after a sug- 
gestion was made that the pit and 
its contents be given a coat of alumi- 
num paint. Accordingly, one coat 


was applied with a spray gun to a 
trial section, and the results were 
so good that all of the pits in the 
plant were cleaned out and painted. 
The cost of painting was only 18 
cents a lineal foot. 

The interior of the pits is now 
so bright that leaks or defects in 
any of the equipment located there 
is immediately visible—as is also 
any attempt of a lazy porter to avoid 
proper disposal of the floor sweep- 
ings. 

Where a color code is used to desig- 
nate pipes carrying various liquids, 
aluminum paint makes an excellent 
priming coat over which the required 
color can be applied with a brush. 


Electric Heat Eliminated 
One Boiler in Summer 


Replacing steam coils with four 
250-watt, 24-in. electric strip heat- 
ers as the source of heat for shoe- 
drying racks, made it possible for a 
shoe manufacturer to shut down one 
of the plant’s steam boilers during 
the summer months. A substantial 
saving was made in this way. 
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The trays in which the shoes are 
placed are slightly more than 48 in. 
high and about 14 in. wide. Heaters 
were located in the bottom of the 
trays and a 13-in. mesh screen was 
placed about 1 in. above them so that 
when the shoes are placed on the 
screen they do not come directly in 
contact with the heaters. 

It is desired merely to dry the 
surface of the shoe soles so they 
can be satisfactorily buffed; there- 
fore an intense heat is not wanted. 
Accordingly, the heaters were wired 
and located so that on medium heat 
only two units are connected; never- 
theless they give proper distribution 
of the heat. 


uM 


A truck manufacturer re- 
ports that installation of 40 unit 
heaters, with zone control, re- 
duced heating fuel costs 40 per 
cent. 
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Inclosed Busbar Carries 
Heavy Current in Steel Mill 


FRANCIS A. WESTBROOK 
Center Conway, N. H. 


Electrical connection between a 
generator panel and the distribution 
switchboard in the power house of a 
large steel mill is made through 
inclosed busher, as shown in the 
illustration. This is a three-wire, 
d.c. circuit carrying 4,000 amp. at 
125/250 volts. 

The busbar inclosure consists of 
a 10-gage steel back plate on which 
are mounted cold-molded, non-car- 
bonizing insulators, each of which 
supports two busbars spaced + in. 
apart. The protecting cover is also 
made of steel, since direct current 
is being handled. If this were an 
alternating current circuit the hous- 











ing would be made of sheet alumi- 
num, on account of its non-mag- 
netic qualities. 

The installation shown here is 
the latest of three similar jobs in 
this plant, the other two being 
designed for 6,000-amp., 125/250- 
volt service in other departments. 
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Where heavy plant traffic 
prevails, one-way traffic may be 
necessary. Directional arrows can 
be painted on the floor. 


se 


Direction Arrows Facilitate 
Hoist Operation 
GORDON W. RICHARDS, Orange, N. J. 


Two little arrows hung on the up 
and down control cables of electric 
hoists in one large plant have made 
























---Hoist control --" 
cables 
ws 
/ 6 
‘Pull handle 











their operation practically accident- 
proof. Turned from wood and 
painted bright yellow, these arrows 
were slipped over the control cables, 
one arrow pointing upwards to in- 
dicate the motion which that cable 
imparts to the hoist when pulled, 
and the other pointing down to in- 
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dicate the downward motion. which 
it controls. 

Insignificant as they are, these 
little pieces of wood have no doubt 
prevented many a false move by 
operators. Furthermore, it is be- 
lieved that the hoists are more gen- 
erally used now, since all employees 
who have occasion to use them feel 
more confident about operating them. 
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Thaw out frozen water 
lines with electric power. Place 
the frozen portion in an electric 
circuit, and the current passing 
through will heat up the pipe. 
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Undercutting Arbor 
for Molded Commutators 


W. G. LERCHENMILLER, Bethlehem, Pa. 


In shops not equipped with com- 
mutator slotters for the undercutting 
of mica between the bars, it is often 
necessary to discard molded-type 
commutators because a short circuit 
between bars lies so far down that it 
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cannot be dug out with an impro- 
vised ground hacksaw-blade under- 
cutter. 

The undercutting arbor shown 
here is designed to make it possible 
to cut far down into the mica and 
remove the burned sections. If 
necessary, the tool may be used to 
cut through part of the molded-in V 
ring in order to get out any burned 
portions that lie in the front section 
of the commutator. 

With this tool the cost of raising 
the leads, pressing on a new com- 
mutator, and replacing the leads 
again, is eliminated. 
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This arbor is made of tool steel, 
and is used by placing it with a saw 
of the desired thickness in a }j-in. 
electric drill so that the axis of the 
arbor is perpendicular to the axis of 
the commutator being repaired. Start 
the drill and begin the cut at the 
front and work toward the riser of 
the commutator. After cutting deep 
enough to remove the short from 
between the bar, the slot is cleaned 
and a mixture of litharge and glycer- 
ine is pressed into it. The mixture 
should be of a pasty consistency. The 
job is then baked in an oven until 
dry, or permitted to stand until it 
air dries, after which the excessive 
litharge mixture is removed by turn- 
ing down. 
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Wire ropes should be 
treated at regular intervals with 
a lubricant to keep them pliable 
and prevent rust. 


ot 


High-Intensity Lighting 
for Drafting Room 


Combination mercury - tungsten 
lighting units rated 1,200 watts have 
been installed in the new drafting 
rooms of the Fore River plant of the 
Bethlehem Shipbuilding Corporation, 
Quincy, Mass., to provide from 33 
to 40 foot-candles on the working 
plane of the tables, which is about 
3 ft. 6 in. from the floor. 

The lighting units contain one 
high-intensity mercury vapor lamp 
rated 400 watts and four 200-watt 
incandescent lamps each, and are 
mounted on 15x15-ft. spacing, with 
the bottom of the fixture about 9 ft. 
above the floor. 

Light from these units approxi- 
mates daylight within abcut 10 per 
cent. Venetian blinds have been 
installed to facilitate utilizing day- 
light and artificial illumination with 
maximum effectiveness and comfort 
at the drafting tables under all 
weather conditions. 
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$10 will be paid for the 
best Operating Short sub- 
mitted during the month 
of April. The Editors are 
the judges. Other Shorts 
accepted will be paid for 


at attractive rates 
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Shop Coats Go Shooting, 
Bag a Customer 


C. G. WILLIAMS, Davenport, Iowa 


A certain firm employing 30 men 
in its engineering department 
decided to furnish office coats to 
those men to wear when going out 
into the shop, as some had been 
stopped by foremen while collecting 
data for design work. 

The coats were of a light, very 
fine silk and wool fabric, of a green 
tint, well tailored, with the name of 
the firm and “Engineering Depart- 
ment” embroidered in red silk across 
the shoulders. 

One Sunday, the president, an 
enthusiastic trap shooter, saw three 
of these coats on the firing line. 
The men wearing them he had 
noticed before, but on previous occa- 
sions they had not worn the coats, 
and he had not spoken to them. 

Monday morning a memo went to 
the Engineering Department: Coats 
must not be taken out of the plant. 
(Signed) The President. 

A customer came into the office. 
“TI saw,” said he, “three men on the 











firing line wearing company coats, 
met them, and inquired about the 
company that would furnish such 
coats for the members of a gun club 
from the shop. I find that you have 
a product we might use.” 

Resuit: a large, continuing order. 
Also a memo: Employees of the 
Engineering Department may wear 
their coats out of the shop. As 
coats become worn, they will be 
replaced. 

Quite an advertisement. 
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Service equipment—com- 
pressors, pumps, switchboards, 
and the like—should be central- 
ized wherever possible. Super- 
vision is simplified, and it takes 
less time to detect trouble and 
make repairs. 


ut 


Test Indicator Used in 
Checking Bearing Wear 
J. R. Estes, Louisville, Ky. 


Periodic inspection of bearings 
will, when properly done, go a long 
way toward eliminating failures. For 
accurately checking bearing wear or 
looseness we have found that a test 
indicator of the type used in prop- 
erly locating the work in lathes or 
milling machines is almost indis- 
pensable. It will be necessary to 
make a simple fixture for holding the 
indicator so that when required it 
can be clamped to the bearing hous- 
ing or frame of the machine in such 
manner that the contact point of 
the indicator just touches the shaft. 
When the latter is lifted or jacked 
up the amount of wear, as indicated 
by the amount the shaft has been 
raised, will be clearly shown. After 
the reading has been taken the shaft 
is turned over slowly to detect 
whether it is bent. 

The indicator is particularly use- 
ful when testing motor bearings. 
Tests made with feeler gages will 
show how much an armature or rotor 
has dropped, but since the test is 
made while the motor is idle it does 
not indicate whether wear caused 
by the pull of a belt has taken place 
on the side of a bearing, thus allow- 
ing movement of the shaft in the 
direction of belt pull. With the in- 
dicator such wear can readily be 
measured. 

Another important use we make 
of the indicator is in connection with 
the replacement of ball or roller bear- 
ings, to determine whether the new 
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bearings are square with the shaft. 
Bearings that are not properly lined 
up are likely to fail within a short 
time. 

We test all new bearings with the 
indicator two or three times the first 


day they are in service, and once a 
day for a week or so. Only a small 
amount of time is required for test- 
ing, and it may save much trouble 
by disclosing conditions that should 
be corrected promptly. 





ANSWERS TO READERS’ QUESTIONS 





Windings for Solenoid Brakes 


Can any reader tell me why some 
electric solenoid brake coils are 
wound with two sizes of wire, such 
as No. 19 and No. 28, the two wind- 
ings being permanently connected 
in series? —B.C. 


HEN figuring a winding for a 
solenoid coil the designer calcu- 
lates the number of ampere turns re- 
quired to give the necessary pull, the 
number of amperes, and the size of 
wire needed to carry this current. 
It may be found, when winding the 
coil, that with a certain size of wire 
the number of turns required will give 
too high resistance, whereas the next 
larger size of wire will not give 
enough resistance. In that event it 
is usual practice to use the smaller- 
sized wire and wind on enough turns 
to give somewhat less than the de- 
sired resistance, and then complete 
the number of turns with a larger wire. 
In the instance referred to in the ques- 
tion, it was evidently necessary to use 
a certain combination of No. 19 and 
No. 23 wires. Space limitations also 
frequently make it necessary to use 
different sizes of wire. 
On some field coils as many as three 
sizes of wire are used. 


V. C. Kirsy, Hutchinson, Kan. 


How Stop Leakage Through 
Concrete Wall? 


A good deal of trouble is being 
experienced from leakage of a con- 
crete wall which is part of a mill 
race. It appears that sections of the 
wall which were poured at different 
times did not bond properly, or that 
voids were left, through which an 
objectionable amount of water seeps 
into our mill. Will someone please 
tell me the best way of correcting 
this condition? —LC. 


HERE would seem to be little 
excuse for leakage through a con- 
crete wall if good materials and work- 
manship went into its construction. 
If possible, divert the water from 
the mill race. Clean the wall thor- 
oughly and when dry apply a water- 
proofing compound, which may be made 
on a bitumastic basis. Such a coating 
will tend to stop leakage. 
After cleaning and drying the other 
side of the wall, a bituminous mate- 
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rial, melted from the solid form, may 
be applied with a brush. Burlap or 
waterproof felt paper may be used 
with it. For waterproofing against 
hydrostatic pressure a cement mortar 
coat 4 to 1 in. thick should be applied 
over the waterproofing material. Or, a 
dry iron compound, chemically pro- 
cessed, may be mixed with water and 
brushed on. This compound will oxi- 
dize on the surface and by closing all 
voids prevent further leakage. It may 
also be covered with a portland cement 
wash. 

If the inner wall surface is exposed 
to view the cement mortar surface 
mentioned above may be given a coat 
of white sealing primer, which will take 
care of absorption, or the surface may 
be washed with a solution of 14 to 2 
lb. of zine sulphate to a gallon of 
water. After this priming coat is 
dry at least two coats of a good paint 
should be put on. 

CHARLES H. HuGHEs, New York 


ANSWERS WANTED 


Learn a Trade, or Operate a 
Machine? 


Many articles have been written 
on training young men to be tool- 
makers and machinists. I went 
through such training some time ago. 
What I should now like to know is 
why anyone should take the time to 
learn these trades when almost any- 
one can be a machine operator, and 
make more money per week. 

I have spent the past sixteen 
years in maintenance and machine 
repair work of all kinds in paper, 
cotton, and woolen mills and machine 
shops. Frequently I have been 
called upon to repair machines and 
make adjustments that the opera- 
tors could not make: some of them 
can not even set up their own ma- 
chines. Yet their weekly wage is 
more than that of men like me who 
have to know how to do any jobs 
that are given them. To me, learn- 
ing a trade seems a waste of time. 

I know that repairmen are not 
producers, but the bosses like to 
have us around because we sure do 
come in handy. When a machine 
breaks down they look to the repair 
man to get it going at once, if not 
sooner. 

Will some big shot please answer 
this question for me? —G.J.M. 
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What's 


Conveyor Rollers 


Two ball bearing conveyor rollers are 
suitable for heavy duty service. Both de- 
signs incorporate’ self-contained double 
seals which protect bearings and raceways 
from dust and dirt. Type 63SB is avail- 
able in 4-, 414%4- and 4%-in. diameters, and 





in lengths from 6 to 48 in. Its load ratings 
range from 3,000 lb. for the 4-in. diameter 
used as a gravity conveyor, to 5,000 Ib. 
for the 4%-in. diameter on level lines. 
Type 105SB is available in 5-in. diameter 
and lengths to suit. Its load rating is 
8,000 lb. Both types have hexagon axles. 
Mathews Conveyer Co., Ellwood City, Pa. 


Bronzes 


Four grades of bronzes, known as “D- 
H-S.” For them are claimed high com- 
pressive strength, ductility, hardness, re- 
sistance to acids. Will not score contact- 
ing metals. Have fine and dense grain 
structure. Five constituent metals are 
uniformly distributed. Bartlett Hayward 
Division, Koppers Co., Baltimore. 


Blower 





Skeleton type blower is available in four 
sizes for those who prefer to build their 
own blower housings. Capacities range 
1,400-4,950 cu.ft. per min. free delivery. 
Blower wheels are mounted directly on 
motor shafts, and are insulated with rub- 
ber to eliminate noise. Three of the sizes 
have an eight-spread control unit, the 


fourth has a two-speed snap switch. Al! 
parts are finished in black. Emerson Elec 
tric Mfg. Co., St. Louis, Mo. 


Reflector 


Angle-type, vapor-proof reflector for use 
with 250-watt high-intensity mercury vapor 
lamps is designed for severe service con- 
ditions, such as locations where excessive 
moisture and non-combustible dusts are 
present. May be mounted overhead or on 
sidewalls. Consists of a cast iron hood 
with medium socket, an opal glass bulb, 





and porcelain enamel reflector. Is tapped 
for 4-in. conduit. Will also attach to 
standard 4-in. sheet metal outlet box. 
Hood is finished in green, baked, acid- 
resisting enamel. Gaskets are provided 
for the vapor-proof inclosing globe. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Electric Counter 


Line of electric counters has counters 
of five digits in either the reset or non- 
reset types. Construction is such that load 
on the operating mechanism is constant, 
regardless of what number is being counted. 
This is accomplished by gearing the indi- 
cating wheels together. Only one number 
appears on each dial at a time. Struthers- 
Dunn, Ine., 189 North Juniper St., Phila- 
delphia, Pa. 
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Toggle Bolt 


Cadmium-plated toggle bolt has coil 
spring of music wire that automatically 
snaps the two wings into open position 
when released. Hoods are of cold rolled 
steel. Nuts are deep threaded for quick 
application, and are furnished with either 
round- or flat-head screws or threaded 
rod-and-cap nuts. Sizes range from 34 x 2 
in. to 4} x 6 in. The Arrow Expansion 
Bolt Co., Marion, Ohio. 


Spray Gun 
The 14-B spray gun is an improved 
model. Nozzle parts and inner connections 
are of stainless steel, and the fluid valve 
design has been improved to make the 
eontrol more foolproof and _ accurate. 
Spreader has stainless steel inserts. One- 
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piece body is of drop forged aluminum, and 
all fittings are chromium plated. Spray 
Engineering Co., 153 Central St., Somer- 
ville, Mass. 


Hardness Tester 


Designed to be used for determining the 
hardness of rubber, cork, felt composition, 
and similar materials. Gives true deter- 
mination of amount of penetration by elim- 
inating effect of surface irregularities. This 
is done by pressing the material by a 
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fixed amount and then allowing the pene- 
tration point to find its own resting point. 
Constant pressure is maintained by weights. 
Operation is simple and foolproof. Whole 
instrument is chromium plated, is 1444 in. 
high, has base 6x734 in. Called “Pene- 
trometer. Federal Products Corp., 1144 
Eddy St., Providence, R. I. 


Unit Heater 











Floor heater occupying space 24x26 in. 
is designed so that it distributes warm air 
at the floor level. Fuel used is gas, with 
a 100,000 B.t.u. input rating. Single gas 
connection is needed and fan in upper 
portion of the unit can be plugged into 
any convenient light socket. Is said to 
spread heat on all four sides to a point 
approximately 20 ft. away from the unit. 
Is light in weight and finished in blue and 
black crinkle enamel. Fan can be used 
for ventilating purposes in summer. Payne 
Furnace & Supply Co., 336 North Foothill 


Road, Beverly Hills, Calif. 
Relay 
Time-delay relay is driven by syn- 


chronous motor. Time ranges start with 
a maximum of 35 sec. and include intervals 
of 1%, 5%, 12%, 26%, 42, and 63 min. 
Has differential gearing with a magnetic- 
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ally operated brake. Standard midget relay 
built into the device provides load contact 
combinations including double pole, double 
throw. Designed for 110- and 220-volts 
a.c. operation, and is immediately recycling. 
Quick make and break contacts. Ward 
Leonard Electric Co.. Mount Vernon, N. Y. 
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Conveyor 


Solid rubber roll “Impact Belt Carrier” 
has 1{-in. covering of vuleanized rubber 
around 23-in. diameter pressed steel roller 
hub. The bottom layer of the roll is vul- 
eanized to the steel hub and the roll is 
formed of numerous layers of rubber each 
vulcanized to its adjoining layers. It is 
recommended for use under loading points 
and in belt feeders. Is tilted to train belt 
without guide rollers, the three 6-in. rollers 
forming a 20-deg. trough. Both normal 
and heavy duty types. Stephens-Adamson 
Mfg. Co., Aurora, IIl. 


Electric Drills 


Slow-speed, high torque drills of }- and 
3-in. capacities are designed particularly 
for drilling in steels of high nickel content. 





The slow speed lengthens life of the 
drills, eliminating need for frequent sharp- 
ening. The 3-in. model has a one-hand 
grip feature, making it ideal for work in 
close quarters. Both models are available 
in speeds of 350. 450, 600 and 750 r.p.m. 
Ball bearings on armature and_ spindle. 
Body is of aluminum alloy. Skilsaw, Inc., 
Elston Ave., Chicago, Ill. 


Bearing Seals 


Auxiliary cap seals for the company’s 
standard duty roller bearing pillow blocks. 
Seals are dust and dirt proof and are in- 
tended for slow speed applications in dusty 





and dirty locations. Open- and closed-end 
types in full range of sizes. Designed to 
be used in conjunction with regular seals 
to completely prevent foreign substances 
from entering. Felt closures furnished as 
standard, but other types may be had. 
Shafer Bearing Corp., 35 East Wacker 
Drive, Chicago. 


Explosion-Proof Fixture 
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Line of 200-watt, inclosing-globe-type, 
explosion-proof fixtures with porcelain- 
enameled steel reflectors for Class I, Group 
D hazardous locations. Has detachable 
hood construction in which socket is held 
between hood and fixture body by deep- 
threaded joints to form a barrier between 
conduit system and lamp chamber. Re- 
flectors with dome, shallow dome, and sym- 
metrical-angle shapes are available. Fix- 
tures can also be had without reflectors. 
Benjamin Electric Mfg. Co., Des Plaines, 
LLB 


Gate Valves 


Steel gate valves for 150- and 300-lb. 
steam pressures have heavy wall thick- 
nesses, deep stuffing boxes, oversize stems, 
streamline flow, and steel handwheels with 
fluted non-slip rims. They are made of 
carbon molybdenum steel. Walworth Co., 
60 East 42d St., New York, N. Y. 





Elevator Guide Shoes 


Rubber-tired wheels supported by a 
spring action roll silently on _ elevator 
guides. Manufacturer claims quiet and 
smooth operation for it, and economy in 
that no lubrication is necessary. Otis 
Elevator Co., 11th Ave. and 26th St., 
New York. 
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Oil Purifier 


“400 Series’? Hydroil centrifugal purifi- 
ers have been designed to enable the small 
or medium size power plant to obtain effi- 
cient purification at low cost. Are de- 
signed to control vapor escape and to be 
used for purification of both lubricating 
and fuel oils. Bowls can be supplied 
in standard steel construction or of Monel 
metal. All bowls are supplied as combina- 
tion types which can be used as either 
single- or two-liquid discharge. Adjustable 
bypass allows operator to make variations 
for different grades of oil. Equipped with 
a sight glass to provide visual indication 
of elean oil flow. Goulds Pumps, Ince, 
Seneca Falls, N. Y. 


Enamel 


Gives chemical metal coloring effects 
without use of chemical processes. When 
mixed with clear lacquers it is semi- 
transparent and is said to produce durable 
transparent color effect fast to light. 
Called “Platelustre’. Maas & Waldstein 
Co.. 420 Lexington Ave., New York. 


Drive 


“Ajax Shaler Purifier Sieve Drive’ is 
designed to impart a smooth, perfectly uni- 
form motion to the sieve. Necessity for 


eccentrics is eliminated, and it is said that 
balance-drive design eliminates all vibra- 
tion of machine frame. 


Operation, it is 





stated, is quiet and power consumption 
low. Entire driving mechanism runs on 
ball bearings. Driving unit is totally in- 
closed in an oil-tight housing. Ajax F'lex- 
ible Coupling Co., Westfield, N. Y. 


Controllers 


Line of fractional-horsecpower drum con- 
trollers for use with reversible a.c. squirrel- 
cage motors and reversing or non-reversing 
multi-speed squirrel-cage motors, and for 
machine tools and other machines where 
speed regulation is desired. Has _ non- 
stubbing, renewable contact fingers mounted 
in individual plastic moldings, easily ac- 
cessible for wiring. Has _ positive-action, 
self-indexing drum. Cutler-Hammer, Inc., 
258 North 12th St., Milwaukee, Wis. 








Scoop Truck 


“Dumping Shovel Scoop Truck” can 
shovel into a pile of sand, coal, or other 
miscellaneous loose material and pick up 
10 to 15 cu.ft. for transportation to some 
other location. The load can be elevated 
and dumped at any height within range of 
the elevating mechanism. Unit can be 
maneuvered in close quarters and is said 
to be able to scoop up materials from 
inside of a freight car for removal to point 
of use. The Yale & Towne Mfg. Co., 4530 
Taeony St., Philadelphia. 


Spray Gun 


Thor Model 7-D spray gun of the 
external-atomization type is intended for 
medium heavy materials. It will spray 
cut-back asphalts, sound deadeners, insulat- 
ing materials, cements, paints, etc. Mate- 





rial connection is standard }-in. male pipe 
thread. Air connection is standard 3-in. 
male pipe thread. Adapters to any size 
thread can be furnished. Binks Mfg. Co., 
8114 Carroll Ave., Chicago, Ill. 


Welding Rod 


The “Compensating” are welding rod is 
evenly tapered so that it is small at the 
starting end and larger toward the other. 
The rod compensates for current resistance 
loss in that part of the rod waiting to be 
deposited. It is claimed that less power 
is required in starting the are. Can be 
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had as bare, fluxed, dipped, and extruded 
electrode in all standard sizes. Electric Are 
Cutting & Welding Co., 152-162 Jelliff 
Ave., Newark, N. J. 


Switches 





No. 3800 safety switches are known as 
“door operated” for opening of the door 
places switch in “off” position. Closing it 
places switch in “on” position. Main porce- 
lain switch and fuse block, with all wiring 
terminals on the face, is rigidly installed 
in cabinet and shielded by a steel dead 
front lined with plastic. Switch blades are 
angle formed of wide heavy gage copper, 
seated on a porcelain base securely attached 
to inside of door. Can be had with or 
without branch circuit. Main fuses are 30 
amp. and plug type. Styles available for 
banking arrangement. For voltages of 125 
and 125-250 a.c. The Wadsworth Electric 
Mfg. Co., Ine., Covington, Ky. 


Reflector 


“Stock-Bin-Lite” is a specially designed 
reflector for stockrooms. It is said to 
provide uniform illumination from top to 
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bottom of tiers and light into the interior 
of bins. Lamp filament is shielded so that 
glare is minimized as one looks down the 
aisle. Reflector is of porcelain-enameled 
steel, white inside and out. Four types of 
hoods: pendant, angle, feed-though, and 
outlet box. Three sizes are available for 
60-, 75-100-, and 150-watt lamps. Ben- 
jamin Electric Mfg. Co., Des Plaines, IIl. 


Control 


“Moist-o-Graph” control system for cot- 
ton slashers consists of detecting roll unit, 
power unit, recorder, and a valve. The 
light-weight detecting roll rests on the 
yarn at delivery end of the slasher. The 
moisture content is continuously measured 






by determining the electrical resistance of 
the yarn between the rolls. Power unit 
and the recorder have die-cast alu:nivnum 
eases for universal mounting. A.ec. supply 
is required for the power unit, and the 
recorder is not affected by variations in 
line voltage. Seale is calibrated from 4 to 
10 per cent regain for cotton. The recorder 
is available for either electric or air- 
operated control systems. The Brown In- 
strument Co., Philadelphia, Pa. 


Electrode Holder 


Type 112-K electrode holder will grip 
an electrode securely at any angle, is de- 
signed to provide access to difficult posi- 
tions without shortening the jaws on the 
work. Tension spring is insulated so no 
current can pass through it. Ample area 
of contact between jaws and electrode to 


fe 




















secure good conduction. Lower jaw and 
handle are designed to provide ventilation 
through inside of the handle. Is available 
as a separate unit for connection to cable 
by soldering or screw attachment, or the 
assembly of holder and cable can be sup- 
plied complete. Owen-Dyneto Corp., Syra- 
cuse, N. Y. 


Grounding Connector 


Type GH “Groundem” is a non-corrosive 
copper connector for use in joining the 
ground lead to a given rod or pipe. It can 
be slipped over the top of the rod as a 





one-piece assembly, or it may be dis- 
assembled and slipped around the conduc- 
tors. It is available in three sizes. In- 
stalled with a wrench. Burndy Enginearing 
Co., Inc., 305 East 45th St., New York. 


Dust Collector 


Dust collector for surface grinding con- 
sists of a suction blower, electrically driven, 
with piping connectors to the grinder and 
to a dust disposal bag. The outfit comes as 
a unit and can be installed on the floor, 





It can 


a shelf, or nearby post or wall. 
also be suspended from the eeiling. It 
plugs into any 60-cycle. single-phase, ac 


circuit. Sheet iron pipe is supplied to con- 
nect grinder hood to suction fan. Leiman 
Bros., Inc., 146-181 Christie St.. Newark. 


Signaling Transformer 


For applications where low voltage a.e. 
power is used to operate bells, gongs, and 
other signaling systems. Core and wind- 
ings are sealed in a moisture-proof steel 
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case. Power ratings at taps are 100 volt- 
amperes at 24 volts, 67 at 16 volts, 50 at 
12 volts. Westinghouse Electric & Mfg. 
Co., East Pittsburgh. 


Sheet Handling Device 





‘“‘Mansaver Sheet Grab” can be used for 
stacking pallet loads, crates, and light and 


heavy gage sheets. Supplied for either 
hand or motor operation, they are designed 
for use where headroom is low. Can be 
supplied for single suspension or for two- 
point suspension. If headroom is especially 
important, with sheaves built in, the grab 
ean be made a fixed part of the crane. 
Headroom for each grab remains the same 
regardless of width of sheet. Built in 
capacities to meet requirements. J. B. 
Engineering Sales Co., 1732 Orange St., 
New Haven, Conn. 


Refractory Insulation 


“Insulbox” block and “Insulag” plastic 
are designed for backing up firebrick and 
water walls. Can be used with tempera- 
tures up to 2,200 deg. F. “Insulag” is 
applied after mixing with water, and is 
said not to shrink on drying. Quigley 
Company, Inc., 56 West 45th St., New 
York. 


Container 


This 5-gal. container known as the 
“Pour-Klean” has a special spout which is 
designed so that any material left on the 
spout after pouring will drain back into 
the container. This saves waste and any 
accumulation at the spout. Container is 
made of heavy-gage steel and is equipped 
with a screw plug, seal, and handle. Con- 
tainer can be used for such liquids as oils, 
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thinners, and alcohol. Geuder, Paeschke & 
Frey Co., West St. Paul Ave. and North 
15th St., Milwaukee. 
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Oil Reservoir Bushings 


Four types of oil reservoir graphite 
bronze bushings supply automatic lubrica- 
tion control by feeding lubricant from the 
reservoir through graphite plugs which 
regulate the rate of flow. Additional lu- 
brication is supplied by graphite in 
machined grooves on the bearing surfaces. 





Two of the bushings provide their own 
reservoir space by undercuts on the outside 
walls. One is designed for high-speed in- 
stallations or for intermittent use. The 
other is designed for installations such as 
automotive water pumps. The other two 
bushings are designed for applications 
where the oil reservoir is provided in the 
bearing housing. These bushings are also 
lubricated through graphite plugs and 
grooves. Randall Graphite Products Corp., 
609-613 West Lake St., Chicago. 


Belt Treatment 


Thin fluid, called “Double-Power Belt 
Grip,” when applied to belts is claimed 
to permit running of the belt with in- 
ereased slack and more power and to act 
as a preservative. Can be used on leather 
or canvas belting. Comes in 3- and 5-gal. 
cans, 10-, 33-, and 55-gal. drums. G. A. 
Hosmer Co., Buffalo, N. Y. 


Sprinkler Shut-Off 





Individual sprinkler heads that have 
gone into action can be shut off by using 
this new tool which comes in different 
models to fit sprinkler heads exposed and 
facing upward, exposed and facing down- 
ward. and flush mounted. It is said that 
the device exerts no strain on the sprinkler 
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yoke. Danger of distortion is minimized so 
that no damage is done to the head, and it 
can be reloaded. Tool is especially valuable 
where a small fire might set off several 
heads to release water on material that is 
easily damaged. Model shown here is used 
on an upward exposed head, has a point 
fitting into the sprinkler opening, which is 
clamped tight by the handle shown. Tefft- 
Jackson, Inc., Providence, R. I. 


Pyrometer 


“Rayotube” detector mounts outside of a 
furnace or kiln and requires no protective 
covering. It is said to be extremely re- 
sponsive to temperature changes, unaffect- 
ed by contaminating gases, dirt, or vibra- 
tion. It can sight directly on moving work 
or it can sight into the outer end of a 
simple tube cemented in wall of furnace. 
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Available in two models: wide-angle type 
for larger area temperature detection, nar- 
row-angle type for temperature detection 
of smaller areas. With it is used the com- 
pany’s “Micromax” which continuously in- 
dicates and records temperature. Leeds 
& Northrup Co., 49384 Stenton Ave., Phila- 
delphia, Pa. 


Furnace Blower 





Line of “Package Unit Furnace Blow- 
ers” has three sizes with maximum free 
air delivery as follows: No. 14, 1,100; 
No. 17-H, 1,420; and No. 30-E, 2,600 
cu.ft. per min. Blower wheels are mounted 
directly on the motor shaft and the motor 
is rubber-mounted to provide quiet opera- 
tion. Nos. 17-E and 30-E are shipped 
complete with “Dustys” filters, and both 
have eight-speed control units. The No. 
14 has filters also and a two-speed snap 
switch. Emerson Electric Mfg. Co., St. 
Louis, Mo. 


Electrode 


For use with small transformer-type 
a.e. are welders. Is easy to handle and 
works with a.c. or d.c. machines. No. 520. 
Wilson Welder & Metals Co., Inc., 60 East 
42d St., New York. 








Dictaphone Shaver 


Claimed to have 70 per cent increased 
capacity over previous models, this Model 
S-12 shaving machine has a mercury switch 
which automatically starts and stops it. 





Chip drawer is located in the front of the 
cabinet and is easily accessible. Storage 
drawer directly below it accommodates 15 
cylinders. Automatic knife set and safety 
guard on all moving parts are other fea- 
tures. Operates on either a.c. or d.c. power 
supply. Dictaphone Sales Corp., 420 
Lexington Ave., New York. 


Flexible-Shaft Grinder 


Heavy duty, 3-hp. flexible-shaft grinder 
can be used for a variety of jobs. Tele- 
scopic column permits shaft to be raised 
15 in. Normal height is 42 in.; full height, 
57 in. The flexible shaft is 5 ft., 44 in. 
long, rubber-covered, with ball bearing hand 
piece. The motor swivels but may be 
locked in any position. Deep base acts 
as a tool tray. Walker-Turner Co., Ince., 
Plainfield, N. J. 


Call System 


“Amplicall” system is constructed on the 
unit principle which gives it flexibility so 
that it can be adapted to any size factory. 
Any plant having a call system that uses 
lights or buzzers can probably adapt the 
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same wiring to this new system. If the 
system is to be wired without using old 
leads, only two wires need be run to each 
point, as permanent magnet speakers are 
used. The Webster Co., 3825 West Lake 
St., Chicago, Tl. 


Air Gun 


Tri-Con air nozzle is made of brass 
and has steel handle. Designed so that 
air pressure keeps valve sealed when gun 
is not in use. This makes possible use of 
low pressure spring, easing strain on 
operator’s hands or fingers. Valve spring 
is made of spring steel. and is cadmium 
plated to prevent rust. Valve assembly is 
easily removed to replace seat washers. 
Furnished with %4-in. female pipe thread. 
Reducing bushing can be used to fit it to 
pipes down to % in. Gun is light in weight. 
Molded Specialties Co., 4712 Chester Ave., 
Cleveland. 





Meter Protectors 


Watthour meter protectors are designed 
to protect meters against lightning surge 
voltages, and are available for indoor or 
outdoor service. They consist of an as- 
sembly of porous block elements and series 
gaps. The outdoor type is inclosed in a 





moisture-proof porcelain casing. Other 
uses for these devices lie in the protection 
of secondaries of transformers and as two- 
pole arresters for the protection of single- 
phase circuits. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Fans 


“Aireirculator”’ electric fans operate on 
two speeds. Two types: one for 112-volt, 
60-cycle supply, the other for 115-volt 
d.c. There are 24- and 30-in. blade models. 
Wall bracket, table-column, ceiling, and 
pedestal mountings are available. Delco 
Appliances Division, General Motors Sales 
Corp., Rochester, N. Y. 
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Weighing Equipment 

Sack-filling scale is designed for fast fill- 
ing. Scale can be set for any amount up 
to 10 lb. The scale reads from 21 lb. 
under-weight through predetermined net 
weight to 3 lb. overweight. Thus the oper- 
ator is able to fill at top speed until the 
scale begins to register and can then cut 
down on the delivery to stop flow when 





desired figure is reached. Equipment 
housing is made of cast iron supported on 
pipe legs with flanges for securing it in 
position. Model 2225 is designed for 
mounting in fixed position on floor. Model 
2226 is designed to be mounted as a swing- 
ing unit. The Exact Weight Scale Co., 
Columbus, Ohio. 


Pump Alternator 


This automatie alternator is intended 
for duplex pump installations where one 
pump carries the load while the other is 
held in reserve for peaks and to insure 
continuity of service in case of a break- 
down. This pilot control panel is composed 
of three Bulletin 700 relays, can be used 
with any standard float switch and motor 
starter. It automatically switches the float 
switch control circuit from one pump 
starter to the other each time the unit 
operates. It can be used where two float 
switches are employed, so that the idle 





pump can be used as an automatic ‘booster. 
Can be used for any type of duplex motor 
application. Pilot control device may be a 
pressure switch, vacuum switch, thermo- 
stat, or two-wire pushbutton instead of 
the float switch. Allen-Bradley Co., 1311 
South First St., Milwaukee, Wis. 
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Air Line Tank 


Improved line of “Tanner Tanks” for 


use on air lines. Use of these tanks on 
air systems is elaimed to eliminate air 
tool freezing. It is guaranteed to give 
protection at 70 deg. below zero. ‘Tanks 
are of welded construction for 200-Ib. 
working pressure and are easily installed. 
The material used is said to be harmless, 
odorless and non-explosive, and will not in- 
jure metal, hose, or lubrication. Sullivan 
Machinery Co., Michigan City. Ind. 


Calorized Tubes 


Calorized 14% per cent molybdenum tubes 
are said not to become brittle at any 
temperature and not to air harden appre- 
ciably. Can be used for chemical piping 
with walls alloyed inside and out with 35 
per cent aluminum to a depth of 1/32 in. 
Can also be used for conveyor rollers for 
furnaces under 1,400 deg. F. The Caloriz- 
ing Co., Wilkinsburg Station, Pittsburgh. 


Air Meters 


These air meters, draft gages, and air 
filter gages are constructed of a clear 
plastic material, and are provided with 
an accurate and quick means of leveling 
before taking readings. The portable model 
is contained in a carrying case. Various 
types and ranges are available, covering 
velocities as low as 400 ft. per min. and 
as high as 8,000 ft. per min., and vacuums 
or pressures ranging 0.005-4.0 in. of 
water. A chromium plated and highly 


polished graduated seale is carried on the 








back and viewed through the plastic mate- 
rial. This scale reflects an image of the 
liquid column, and reading of the instru- 
ment consists of lining up liquid column. 
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graduated scale, and the reflected liquid 
column image. There is also a new Pitot 
Static Head for use with these instruments. 
It is said to give accurate results even 
when held in such a way that the air 
stream is coming from a direction 15 deg. 
from any side of the center line of the 
head. Julian P. Friez & Sons, Inc., 
Baltimore, Md. 


Tachometer 














“Standeo Normal Rate Tachometer” is 
a precision instrument for testing normal 
rates of rotation. No 500, suitable for 
work where a.c. at 25 and 50 cycles only 
is met, is for normal speeds of 750, 1,000, 
1,500, 3,000, 4,500, and 6,000 r.p.m. No. 
501, for use where a.e. of 50 and 60 eyeles 
is encountered, is designed for normal 
speeds of 1,000, 1,500, 3,000, 1,200, 1,800 
and 3,600 r.p.m. The graduation of the 
dial is in percentages, the normal speed 
being indicated by 100 per cent. The speed 
ean be read to a fraction of 1 per cent. 
Gear attachments for reducing or raising 
speeds can be obtained. Supplied in well- 
made case with two rubber drivers or tips 
and a shaft extension. Herman H. Sticht 
& Company, 27 Park Place, New York, 
N. ¥. 


Valve Operator 


This valve operator is an integral unit 
consisting of an electric motor, speed reduc- 
tion member, automatic-release clutch, valve 
closing-pressure control, opening and clos- 
ing limit switches, valve position indicator, 
pushbutton station, and wheel for hand op- 
eration. Speed reduction unit is of helio- 
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centric design. All electrical controls are 
housed in a weatherproof and dustproof 
case. Valve position indicator is mounted 
on outside of the unit case. Three capaci- 
ties: 20-125, 40-250, 60-500 ft.-lb. Uni- 
versal Gear Corp., 19th and Martindale 
Ave., Indianapolis. 


Conveyor Belt 


Line of conveyor belts with or without 
flanged edges. The flanged edges are built 
as an integral part of the belt, and are 
designed to meet the needs of users in the 
food industry where some protection is 
required to keep material from falling off 
the belt onto the floor, or from becoming 
wedged underneath in the conveyor idler 
rollers. Both flanged and square-edged 


belts can be made endless either on or off 
the conveyors. 
Akron, Ohio. 


The B. F. Goodrich Co., 





Conveyor Roller 


Shock-absorbing, _ resiliently mounted 
roller conveyor is designed to minimize the 
abuse conveyors must stand in plants 
where heavy castings and pieces are moved. 
The springs upon which the rollers are 
mounted absorb the shock sustained when 
heavy pieces are imperfectly let down from 
cranes. Design is such as to have each 





roller carry its proportionate share of the 
load, and to reduce bearing friction to 
normal. Mathews Conveyer Co., Ellwood 
City, Pa. 


Offset Nipple 


Where opposing knockouts do not line 
up, these nipples with offsets can be used 
to connect switches to cabinets or wire- 
ways. Can be had in 1%- and 2-in. conduit 
sizes. All sizes measure 15£-in. between 
knockout shoulders and provide approxi- 
mately %-in. offset. B. Hartman, 168 
Sunset St., Long Beach, Calif. 


Mallets 


“Whale Thorite Mallets” are made of 
“Thorite,” said to be a new composition 
of rugged strength not affected by age, 
grease, or oils. Are available in varying 
concentration, weights, and hardness, with- 
out loaded eores. Heads weighing 12, 18, 
24, and 32 oz. can be had. The Forsberg 
Mfg. Co., Bridgeport, Conn. 


Unit Heater 


Tye HT electric unit heater for space 
heating or drying comes in capacities rang- 
ing 14-4 kw. Heating element gives pro- 
tection between two sections of airflow 
grills. Heating element is non-overheating 
and is interchangeable. Its temperature, 
whether the fan is running or not, does 





not exceed 400 deg. F. If for any reason 
fan stops, heating element automatically 
euts down to half of its kw. rating. Heater 
can be connected to 110 or 220 volts one 
phase and to 220 or 440 volts three phase. 
Units for d.c. and special voltages can also 
be supplied. Automatic circuit breaker 
protects fan from possible overload. No 
controller is required. Ilg Electric Venti- 
lating Co., 2350 North Crawford Ave., 
Chicago. 


Electric Hammer 





Improved model MK electric hammer 
has small auto-transformer in control box. 
This permits operation from 110 or 220 
volts a.c., but the hammer itself operates 
on transformed low voltage of 45 volts. 
Can be used for scaling paint and rust 
from metal, drilling holes in concrete, cut- 
ting openings in masonry walls, and other 
maintenance work. Hammer consists of 
two magnets wound around a barrel in 
which is a free-moving piston. Magnets 
are energized alternately, pulling the pis- 
ton back and forth by pulsating currents 
from the control box, which contains a 
pair of rectifiers in addition to the auto- 
transformer. The piston strikes directly 
on the shank of the tool being used. Weight 
of hammer is 9 lb. Equipment supplied in- 
cludes 15-ft. rubber-covered cable, 10-ft. 
extension cord, one star drill chuck. drift 
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pin. All are packed in a carrying case. 
Syntron Co., 480 North Lexington Ave., 
Pittsburgh. 


Cable Retriever 


Type AE explosion-proof “Reelite” elec- 
tric cable retriever has rating of 20 amp., 
600 volts. Can be used for cable supplying 
current to electrical equipment in hazard- 
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ous locations. Will handle 50 ft. of No. 18 
cable; 40 ft. of No. 14, 2-conductor, 30 ft. 
of 3- or 4conductor. Cable guide with 
roller outlet can be adjusted through 180- 
deg. are to lead the cable to and from reel 
when the unit is mounted on floor, wall, 
or ceiling. Base to guide for floor or 
ceiling mounting measures approximately 16 
in. Reel diameter is 138 in. Width of 
unit is 9 inches. Appleton Electric Co., 
1701-29 Wellington Ave. Chicago. 


Tempering Furnace 


Line of “Cyclone” tempering furnaces is 
designed for tool-room service. A box-type 
unit, it is designed to be used where work 
is charged and removed piece by piece. 
Air is driven by a blower fan through elec- 
tric heating element into the top of the 
work chamber, where it passes down 
through the charge and returns to the fan 
through a perforated metal bottom plate. 
Shelves are provided in the work chamber 
to hold small parts. These shelves can be 





removed when large parts are being treated. 
The door is of plug type, hinged so that 
it can be withdrawn and swung away from 
the opening, with the hot face always away 
from the operator. Several sizes for ap- 
plications either to 800 deg. F. or 1,200 
deg. F. Lindberg Engineering Co., Union 
Park Court, Chicago. 


Magnetic Valves 


Type “AS” magnetic valves are suitable 
for automatic or remote control of high 
pressure steam, gas, oil, etc. at 
tures up to 400 deg. F. Valves are of 
packless construction and have tight pilot- 
operated, piston-type shutoff. Solenoid coils 
are asbestos insulated. Pilot needle and 
stem are of stainless steel, piston and globe 
valve body of bronze. Standard disk is 





easily replaceable. Can be furnished with 
a hand lift to be used in case of power 
failure. Type 34-AS is intended for pipe 
sizes 14-1144 in., and consumes 25 watts. 
Type 41-AS is for pipe sizes 114-2 in., and 
consumes 65 watts. Both operate on 110- 
volt, 50-6U-cycle supply. Magnatrol Valve 
Corp., 52 Beekman St., New York. 


Belt Hooks 





Line of “Wiregrip Belt Hooks” has 
hooks mounted on a specially processed 
card that holds them firmly in the card, 
permits the maintenance man to cut off 
easily the desired number of hooks with- 
out destroying or disturbing others. May 
be applied with any standard lacer. Arm- 
strong-Bray & Co., 308-310 North Sheldon 
St., Chicago. 


Switch 


Reversing switch for control of plating 
operations has short reversing arc of 60 deg. 
Adjustments are provided for keeping the 
jaws and blades tight, insuring positive con- 
tact. Terminals are marked on the base 
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for convenience in installing and cross con- 
nections of heavy copper are interposed be- 
tween the switch jaws. Three sizes: 200, 
400 and 600 amp. J. C. Miller Co., 528 
Lake Michigan Drive, N.W., Grand Rapids, 
Mich. 


Wire Screen 


Improved ‘“Sta-Tru’’ long-mesh, woven 
wire screen. Has straight stay-rod woven 
into the transverse members of the wire 
fabric to eliminate faults encountered in 
crimped wire screen of stretching under 
tension applied by vibratory screening ma- 
chines. Tensioning members exert pull 
exclusively on the _ straight uncrimped 





oval section of stay-bars of high tensile 
strength, which are woven into the screen 
in combination with the crimped trans- 
verse wires. This prevents distortion of 
the spacing. The Ludlow-Saylor Wire Co., 
St. Louis. 


TRADE 
LITERATURE 


Air Meters—Bulletin F, describing air 
meters, draft and air gages, and pilot static 
head.—Julien P. Friez & Sons, Inc., Balti- 
more. 

Ammeter—Folder, describing Dual Range 
Clip-On Ammeter.—Ferranti Electric, Inc., 30 
Rockefeller Plaza, New York. 


A. 8S. T. M. Standards—1937 edition of “In- 
dex to A.S.T.M. Standards and Tentative 
Standards.” American Society for Testing 
Materials, 260 South Broad St., Philadelphia. 

Bearings — Bulletin 370, on Phosphor 
bronze bearings, bushings, and bar bronze.— 
Johnson Bronze Co., New Castle, Pa. 

(Continued on page 98) 
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m HEN we first began operating our crane 


truck, in February, 1926, it was equipped 
with an Exide-Ironclad Battery similar to the new 
one we are just installing. In all of the ten years 
that this crane truck has been in constant opera- 
tion, we have had no difficulty with the power 
plant. Needless to say, when it came time to replace 
the battery, the exceptionally fine service received 
from the Exide-Ironclad excluded the possibility 
of our considering any other equipment.” 


These remarks, by an experienced user of electric 
industrial trucks, can help other users to obtain 
longer, lower-cost battery service. Not only is the 
Exide-Ironclad a long-life battery, as such experi- 
ences show, but its high power ability and high 
sustained voltage assure you consistently good 
operating speeds under extremely tough conditions. 


In material handling and in cargo handling alike, 
you will find that the Exide-Ironclad Battery can 
improve your service and cut costs. Write for free 
booklet, “In Selecting Any Motive Power Battery 
Be Sure.” 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 











Truck illustrated made by Automatic Transportation Co., Inc. 





84 


Dt's this way 
in Washington 


CARTER FIELD 


Washington Correspondent 


Every month the government moves 
just a little bit farther toward control 
of business in general and manufactur- 
ing in particular. Many of the moves 
are not even based on legislation or on 
bureau-produced regulations, which 
have the effect of law. 
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A case in point is the recent indigna- 
tion of labor that the Social Security 
Board should have bought equipment 
from Remington Rand, while a strike is 
in progress in plants of that company. 

There is also the spectacular in- 
stance of Secretary of Labor Perkins 
telling the press that sit-down strikes 
have not yet been proved illegal. The 
same cabinet member encouraged the 
strikers in the seamen’s union over the 
head of her own subordinate, Edward 
F. McGrady, with the result that set- 
tlement of that strike was delayed for 
months. 

Then there is the still more spectacu- 
lar and important action of President 








No product can earn wages for workers or dividends for capital unless 
it can find a market. It cannot find a market if its price is too high. 
Hence, plant efficiency ... low product cost. . 
as to employer. The worker must have plant efficiency, or he cannot 
receive living wages for any continued period. An efficient plant 
means a conveyorized plant... one in which the skill and experience 
of good conveyor engineers is used to best advantage. Handling is all 
efficiency demands the best in mechanical 
@ Jervis B. Webb Co. sells you first, conveyors of every 
type ... second, long experience ... high skill . . . of the type which 
gets the most in cost savings out of every conveyor system. @ 
Serving a wide variety of industries . . . Jervis B. Webb Co., has been 
bringing production economy to plants for many years. 


cost... no profit... 


handling. 


Let us show you — write 


JERVIS B. WEBB CO. 


Conveyor Engineers and Manufacturers 
9001 Alpine Avenue * DETROIT, MICHIGAN 
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TROLLEY CONVEYOR 


Roosevelt in criticising General Motors 
for not conferring with C.I.O. leaders 
after Madam Perkins had asked the 
G.M. heads to do so. The President’s 
criticism forced General Motors to con- 
fer while its plants were illegally occu- 
pied—and this retreat in turn fore- 
shadowed the recognition of C.I.0. Rec- 
ognition led to a swarm of successful 
sit-downs elsewhere, and it now fore- 
shadows the closed shop for the auto- 
mobile industry. Thus, C.I.0. has been 
successful largely because of govern- 
ment pressure. 

All of which illustrates that govern- 
ment is moving against business on 
fronts far more important than legisla- 
tion fixing wages and hours. 

Few stop to consider the tremendous 
expansion of our biggest business— 
the government. Manufacturers can- 
not overlook the government when it 
comes to future sales. Moreover, it 
is almost certain that the Walsh Healey 
act, believed by many to have been 
highly important in forcing the steel 
industry into its surprising surrender 
to C.1.0., will be tightened up. 

Not mentioned often, but ever present 
in the minds of manufacturers, are di- 
visions of the government outside the 
Labor Department. The Department 
of Justice, for example, can subject 
any industry to expensive litigation and 
public contumely. And the Bureau of 
Internal Revenue is ever eager to listen 
to any suggestion that Such-and-such 
a corporation is cheating the govern- 
ment. A company or individual is 
forced to settle on a nuisance value or 
else take the case to court. Inciden- 
tally, managers or big stockholders of 
a corporation not yielding to extra- 
legal pressure by the government (for 
example on a labor dispute) may find 
themselves in trouble on their indi- 
vidual returns. 

There are also the congressional com- 
mittees, particularly those of the Sen- 
ate. From their questions there is no 
such protection as guards witnesses and 
defendants in a court. 

It must be borne in mind that fed- 
eral regulation of wages and hours in 
business, intrastate as well as inter- 
state, is only part of President Roose- 
velt’s economic objective. He expressed 
himself forcibly on corporate “piled-up 
surpluses” in his acceptance speech 
back in July, 1932. Although the un- 
distributed-earnings tax has made a 
start, the President’s intimates believe 
that he wants to go farther on that 
line. 

In addition, there is something on 
which so far little action has been 
taken beyond a gesture or two by S.E.C. 
and some provisions of the undistrib- 
uted-earnings tax. That is planned 
economy. Apparently, under the Roose- 
velt ideal, the federal government even- 
tually will say whether an addition to 
an existing manufacturing plant is 
needed in the public interest. 

Finally, the government is not soon 
going to get over its spending spree, 
balance the budget, and reduce taxes. 
This is apparent when one ponders how 
much the government may have to in- 
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crease expenditures to correct the con- 
ditions Mr. Roosevelt is stressing in 
his Supreme Court enlargement argu- 
ments—for example, that little de- 
tail of the millions in this country 
still undernourished and inadequately 
housed. 








Bonus Plan Makes 
Foremen Managers 
(Continued from page 57) 








In this plant, as before mentioned, 
a premium plan is in use. The effec- 
tiveness of each employee or group 
is measured periodically by the 
“task standard,” and relative effi- 
ciency is determined. This gives the 
departmental efficiency applied to 
element “B.” 

The figures on the base line of 
Figure 2 represent the possible range 
of departmental efficiency expressed 
in per cent. By determining the value 
of production for the department as 
between 100 and 101 per cent it was 
decided that for every per cent 
increase or decrease in departmental 
efficiency, there should be an increase 
or decrease of one point in the fore- 
man’s award. 

Figure 3. Element “C” considers 
the ratio of indirect departmental 
labor to direct or productive labor. 

By analysis of past records and 
by a close study of current and pro- 
jected departmental conditions, it 
was determined that the department 
could be efficiently operated at an 
indirect cost ratio of 1 to 10, or 
with an allowance for indirect labor 
cost at 10 per cent of the total 
direct labor cost. This value was 
established as normal and applied to 
the chart as such. 

After determining the actual cost 
of 1 per cent of increase in the 
ratio, it was decided to establish an 
increase of one point on the Fore- 
man’s Award Scale for each per cent 
decrease, and vice versa. 

Figure 4. The Foreman’s Award 
Scale is the basis on which the 
earned award is calculated. It is 
expressed in per cent of the fore- 
man’s base salary. 

Figure 5. This is a composite of 
the preceding illustrations, and 
shows the chart as a whole. It gives 
the net results of the elements “A,” 
“B.” and “C,” in terms of the final 
award to the foreman. 

In order to point out to the fore- 
man the progress that he makes from 
month to month in the control of 
each of the cost elements in his 
department, three months’ actual 
operating results were plotted on 
one chart. 


How the Chart Works 


Consider operations as shown in 
Figure 5 for June. In that month 
direct-labor hours amounted to 14,- 
000 hours or normal. 

Departmental efficiency was 103. 
A line is therefore drawn from “N” 
along the diagonal until it intersects 
the perpendicular extending from 
103 on the base of “B.” 

The ratio of indirect to direct 
labor is higher than normal—14 
instead of 10. The line is therefore 
extended horizontally to the left- 
hand edge of the second half of “C” 
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(the half with the descending diag- 
onals for penalties), and is then 
dropped along a diagonal until it 
intersects the perpendicular extend- 
ing from 14 on the base of the “C” 
chart. 

At this point we now have the 
net results of total direct labor, 
departmental efficiency, and ratio of 
indirect to direct labor. By proceed- 
ing horizontally to the Foreman’s 
Award Scale we find that the fore- 
man has achieved an award of one 
per cent of his base salary. 

For July we find that although 
direct labor hours stood at 16,000, 
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and departmental efficiency was 101 
per cent, the foreman nevertheless 
ended up with no award, because the 
excessive ratio of indirect to direct 
labor nullified all gains. 

In August the foreman gained on 
every count, and ended up with an 
award of 5 per cent. Monthly re- 
sults are posted on chart (Figure 6). 

Perhaps the outstanding feature 
of this foreman’s incentive plan is 
that it serves the all-important and 
most frequently neglected function 
of making him cost-minded. At the 
same time, it interprets “costs” into 
terms he can easily understand. 
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Give Portable Tools 
a Break 


(Continued from page 60) 








ous path from one prong of the 
plug, through the switch, field coils, 
brushes and brush-holders, and arm- 
ature, to the other prong. A break 
in any part of this circuit results 
in a dead motor. 

For locating troubles this sys- 
tematic procedure is recommended. 

1. Operate the tool by hand to see 





Now NARIABLE SPEED- 
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Again, P&H leads the way — 
gives you variations in hoist 
speeds with push-button control. 
It’s simple, dependable, and a 
full range of five speeds covers 
every need down to the slow, 
precise movement for the most 


delicate handling jobs. 








For Lifting, Lowering or Horizontal Movement of Loads 


In all types of manufacturing plants, ware- 
houses, loading platforms, etc., P&H variable 
speed control gives your material-handling 
operations the change of pace to meet every 
requirement for speed and safety in the lifting 
and transporting of materials. Variable speed 


control is also available with pendant rope 


on all sizes of P&H hoists. 


A new bulletin describes the entire line of 
P&H hoists from Yg to 15-ton capacity. A 
post card will bring your copy. Ask for 
bulletin H-5. Harnischfeger Corporation. 

Milwaukee, Wis. 


4525 W. National Ave., 
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whether it turns freely. Before con- 
necting to the line, remove the saw 
blade, drill bit, or other cutting 
device which might cause injury if 
the tool started unexpectedly. 

If the trouble is mechanical the 
damaged parts must be replaced or 
repaired. 

2. Plug in and operate the switch. 
If the tool runs but flashes heavily 
at the commutator, motor or brush 
trouble is indicated. Motor trouble 
will usually be found in the arma- 
ture. 

3. If the tool does not run, check 
the switch A. When a tool appears 
to be in first-class shape but will 
not run, check the shop fuses. Tools 
are occasionally sent in for repairs 
because the fuses in the shop line 
have blown. 

4, Examine the cord, B, and the 
plug C, to determine whether breaks 
can be detected in the cord, and 
make sure that both of the cord 
leads are attached to the plug and 
to the switch. 

5. Inspect motor brushes, D, to 
see whether they are properly con- 
tacting the commutator, EF. Remove 
and inspect the brushes, tension 
springs, and pigtails. When the 
carbons are burned or worn, the 
springs have lost their tension, or 
the pigtails are broken, the brushes 
should be changed. If a pigtail has 
become badly twisted and compresses 
the brush spring, untwist it to 
release the spring. 

While the brushes are out inspect 
the commutator and the visible por- 
tion of the armature, F. Two or 
more badly burned bars usually indi- 
cate a burned-out armature. 

6. Two field leads, G, are com- 
monly attached to the brush-holders 
by means of springs, H, which encir- 
cle them. See that the springs make 
contact with the brush-holders, and 
that the field leads are securely sol- 
dered to the springs. 

7. Return the brushes, taking care 
that the curved contact surface of 
the brush fits the commutator. Make 
sure that the brushes slide freely in 
the holders, making positive contact. 

8. Remove the other two field 
leads, J, from the switch and connect 
them directly to the source of power. 
If a tool which was dead will run 
when connected in this manner, the 
trouble is in the cord, plug, or 
switch and can be located with a 
test lamp and prongs. (Some tools 
are equipped with _ single-pole 
switches, in which case one of the 
leads, J, is connected directly to the 
cord instead of to the switch). 

9. Check the field coils, K, indi- 
vidually with a test lamp to deter- 
mine whether they are open-cir- 
cuited. Inspect them visually to see 
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Why WILL HIGH CYCLE TOOLS 


REDUCE MY PRODUCTION COSTS 





























Because THEY DON’T SLOW DOWN 


SPEED maintained—torque maintained— 
under loads that make other tools slow down 
to a walk; that’s the big cost-cutting feature 
of High Cycle. High Cycle Tools register only 
a 20% decrease in speed between no-load ‘and 
stall points, which compares with a decrease 
up to 60% for Universal and Pneumatic Tools. 


Translate this extra speed and extra power 
into terms of increased per-man production— 
particularly on tough nut running, stud set- 
ting, drilling, sanding and grinding jobs. Add 
to it High Cycle’s low power cost and low 
maintenance cost both on tools and power 


BLACK & DECKER- 
VAN DORN 


REAMERS SCREW DRIVERS NUT RUNNERS 


DRILLS 


TAPPERS 


UNDER HEAVY LOADS 


supply system. You'll readily see why manu- 
facturers in fields where rapid, low-cost pro- 
duction is essential are swinging to Black & 


Decker-Van Dorn High Cycle Tools. 


HOW MUCH WILL HIGH CYCLE 
TOOLS SAVE FOR ME? 


It’s easy to find out definitely. Our High 
Cycle Engineers will be glad to study your 
production operations and give you an accu- 
rate report—without obligation on your part. 
For further information and catalog, write: 
High Cycle Division, Black & Decker-Van 
Dorn, 719 Pennsylvania Avenue, Towson, Md. 


High Cycle .oo1s 


STUD SETTERS SANDERS GRINDERS DIE GRINDERS 


Made by the World's Largest Manufacturer of Portable Electric Tools 
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METAL 402 SKY 


© Catwalks made of Steelcrete Expanded Metal furnish maxi- 
mum safety under all conditions—indoors or exposed to the 
weather. The diamond mesh has the rigidity of solid steel 
because it is cut from solid steel... mud, water, sleet, snow 
or grease cannot accumulate ...and the alternating risers 
between rows of diamonds prevent skidding—yet they are 
easy on the feet for standing or walking. Sheets are furnished 
in lengths up to 72 inches and in widths of 16%, 24% and 
48% inches. Write the nearest branch in the list below. 





STEELCRETE EXPANDED 
METAL FENCE 


Ask for special catalog covering 
this exclusive Consolidated product. 
This fence fabric, with all necessary 
accessories, is available for indus- 
trial, property and residential en- 
closures. It is made of Wheeling 
COP-R-LOY and heavily coated 
with pure zinc. 





THE CONSOLIDATED EXPANDED METAL COMPANIES 
WHEELING, WEST VIRGINIA 


Branch Offices and Warehouses: New York Chicago Cleveland Pittsburgh Philadelphia Boston Buffalo Houston Atlanta 
Export Office: 330 West 42nd St., New York, N.Y 











whether they are burned or charred. 

10. Remove the armature and test 
it on a growler. If the commutator 
has become grooved at the point 
where the brushes make contact, it 
should be turned down until the 
groove is removed. A turned com- 
mutator is jnexpensive, as compared 
to the cost of a new armature. 

If the armature is burned out, it 
must be replaced or rewound. Uni- 
versal motors are relatively small 
and, therefore, difficult to rewind 
economically. They are manufac- 
tured on a production basis which 
permits the use of special tools to 
secure a compact winding. All arm- 
atures are dynamically balanced 
after winding and suitable equip- 
ment for this operation is seldom 
available in a plant repair shop. For 
these reasons it is usually more sat- 
isfactory to replace a burned-out 
armature with a new one. 


Check for Grounds 


If repairs are made in the shop, 
check -the tool for grounds before 
releasing it, to avoid the possibility 
of the operator receiving a shock. 
Most portable tools are provided with 
a third wire, L, generally red, for 
grounding. The only function of 
this wire is to protect the operator 
against electric shock when working 
in damp or other hazardous locations. 
One end of this wire is usually 
brought out of the cord just ahead of 
the plug. This end is intended to be 
connected to a substantial ground, 
such as a water pipe. 

Do not connect the ground wire 
to one of the prongs of the plug. 
(Tools equipped with a special, 
three-prong grounding plug are an 
exception to this rule. Grounding 
plugs are used in many foreign 
countries, but are rarely encount- 
ered here.) The other end of the 
ground wire enters the tool and is at- 
tached to the frame. It should never 
be connected to the electrical circuit, 
which is completely insulated from 
the mechanical parts of the tool. 
Failure to observe this instruction 
will turn a protective feature into 
a positive hazard. 

In plants where many tools of the 
same type or size are used in regular 
production, a heavy inventory of 
repair parts is usually carried to 
keep such tools in service. An alter- 
native, and better, policy is to carry 
one or two spare tools in stock. 
This will permit immediate replace- 
ment of a tool requiring repairs and 
eliminate costly interruption of pro- 
duction schedules. Also, the repair 
work will be performed more effi- 
ciently because it does not have to 
be done on a rush basis. 
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Here’s to Better Lubrication 


(Continued from page 61) 








antagonistic when a supply of a 
light paraffin oil was brought in, and 
flatly said that it was suitable only 
for sewing machines. After much 
argument with his superiors it was 
agreed to give it a trial on a 10-hp. 
motor. An hour’s running with the 
new oil brought a pronounced de- 
crease in motor temperature. The 
chief mechanic said nothing, but 
gave orders that the new oil be put 
in general use, 

Soon the bearings on two small 
motors burned out, and the rings 
froze on the high-pressure side of a 
double-expansion engine lubricated 
with the superheat oil. 

It was found that the ball bearings 
in the motors were cut to pieces, the 
engine rings frozen, and the cylinder 
walls seriously scored. 

Over the objections of the chief 
mechanic samples of the oil in the 
motor bearings and engine lubrica- 
tors were taken and later found to 
be a mixture of oil, molasses, and 
what was probably carborundum 
powder! 

In another plant it was of vital 
importance that the oil used in cer- 
tain equipment be highly resistant 
to emulsification with water. Event- 
ually the plant executives were per- 
suaded, over the foreman’s objec- 
tions, that trouble could be reduced 
and conditions improved by switch- 
ing to an oil of lower viscosity and 
different brand. 

Shortly after this change was 
made, emulsification troubles of un- 
precedented seriousness developed. 
Laboratory examination of the used 
oil showed that its emulsifying char- 
acteristics had become entirely al- 
tered, but did not reveal the cause. 
In the meantime, a new drum of oil 
which had been carefully checked for 
its resistance to emulsification had 
turned out just as bad as the pre- 
vious lot. 

It is doubtful whether the facts 
would have been discovered if the 
chief mechanic and the power plant 
engineer had not belonged to highly 
antagonistic cliques. So when the 
chief mechanic heard about the trou- 
ble, and learned that the power plant 
foreman had obtained a quantity of 
soluble cutting oil from the machine 
shop, he dropped a few hints to the 
chief engineer. 

From then on there was no more 
trouble with emulsification. 

Examples of sabotage carried to 
such extreme limits are, of course, 





24 HOUR SERVICE 





[|_—O plant managers have learned to rely on the 
Pittsburgh Plate Glass Company to handle their brush re- 
quirements. And rightly so! 

Not only does the Pittsburgh Plate Glass Company manu- 
facture a complete and up-to-date line of brushes for produc- 
tion and plant maintenance but maintains 74 centrally located 
warehouses for the convenience of its customers. Thus — 
orders for industrial brushes are being filled on a 24-hour, 
back-the-same-day basis. 

There is a “Pittsburgh” warehouse near you—carrying a 
complete stock of Gold Stripe Brushes for all types of paint 
jobs, and a full line of industrial brushes; floor sweeps, mill 
dusters, wire scratch and casting brushes. 

Refillable spiral wound brushes of wire, horsehair and 
tampico can be furnished on special order for large scale 
production. 


Write today for free illustrated catalog. State whether inter- 
ested in brushes for maintenance or production, and what 
the production problem is. We will gladly place our engi- 
neering staff and service facilities at your disposal. 


PITTSBURGH 
PLATE GLASS COMPANY 


BRUSH DIVISION— BALTIMORE, MD. 
BRISTLE, WIRE AND TAMPICO BRUSHES FOR EVERY INDUSTRIAL NEED 




















"AIR COMPRESSORS 
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for every requirement 








SINGLE-CYLINDER HORIZONTAL 
COMPRESSORS 
Capacities to 2042 cu. ft.; Pressures to 150 Ib. 








THREE-CYLINDER AND SIX-CYLINDER 
ANGLE COMPRESSORS 
Capacites to 445 cu. ft.; Pressures to 125 Ib 















| TWO-CYLINDER ANGLE COMPRESSORS 
| Capacities to 45 cu. ft.; Pressures to 200 Ib. 














SINGLE-CYLINDER VERTICAL COMPRESSORS : 
Air-Cooled and Water-Cooled 
Capacities to 67 cu. ft.; Pressures to 250 Ib. 


fo mvecteen units are representa- 
tive of acompleteline...from 
which the proper selection to 
meet any individual condition 
can be made... without preju- 
dice or compromise. 





@ Literature on request 








General Offices: HARRISON, NEW JERSEY Be 
; cred Representatives ia Principal Cities throughout the World 











rare. Nevertheless, opposition from 
“practical” men is in my opinion one 
of the major problems of lubrication, 
especially in the smaller plants. 


What Lubrication Is 


The only service required of a 
lubricant is to separate surfaces 
which are in relative motion. That 
is lubrication. All other requirements 
demanded by specifications deal not 
with lubrication, but with such mat- 
ters as the ease and economy with 
which it may be secured. They are 
important, but unless lubrication is 
first established they are totally lack- 
ing in significance. 

In the event of bearing failure, 
meaning all types of surfaces posses- 
sing relative motion, it is practically 
axiomatic that the damaged surfaces 
were not separated. 

More than likely the lubricant can- 
not be blamed. The chances are 
that while damage was being done 
no significant quantity of oil was 
between the bearing surfaces. A 
more suitable oil might possibly have 
reached the bearing but, regardless 
of its characteristics, if the lubri- 
cant had been forced into its proper 
place, bearing failure or excessive 
wear would probably have been 
avoided. More often than not the 
plant engineer will be justified in 
blaming lubrication methods and 
bearing design rather than the lubri- 
cant. 


Lubricants Lack Initiative 


A lubricant is not responsible for 
its lack of initiative—movement 
must be imposed upon it. The first 
and by far the most important con- 
sideration is to force the lubricant 
between the rubbing surfaces. Seem- 
ingly obvious, this point is repeat- 
edly neglected. The nature of the 
oil is frequently far less important 
than its application. A system that 
will insure an ample supply of lubri- 
cant will solve more than half of all 
lubrication problems. 

On the other hand, it must not be 
inferred that any substance desig- 
nated as lubricating oil is just as 
good as the best. For one thing, it 
does pay to buy oil that will easily 
go where it is needed, and stay there 
as long as it is needed. 

Whenever bearings are subject to 
considerable variation in tempera- 
ture, say changes of 100 deg. F., an 
expensive oil of high viscosity index 
is usually economical. A high-vis- 
cosity-index oil is one whose “body” 
changes comparatively little with 
temperature changes. There should 
be as small difference in “body” as 
feasible, betweén the extremes of 
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UST — offensive or poisonous 

—from grinders — porcelain 
dust—sugar dust-—any old dust—just 
plain dirt. 

No matter what the problem—if it's dust, the 
Super will save you money with its powerful, suc- 
tion or blowing of air. 

At point of origin on machines, on floors, walls, 
ceilings, equipment, stock, materials, offices, even 
the insides of company cars—the Super captures 
dust and dirt completely, quickiy, economically. 
Users say: 

"Tried it first around our porcelain enameling 
oven. We are now using it all over our plant." 

"We reach places in our plant impossible to 
reach in any other way.’ 

"Its use for cleaning conveyors and dust-collector 
tubes alone is well worth the price.’ 

"Much pleased with the 2 machines we bought. 
Do not believe there is anything that would do the 
job better." 

Another industrial user just ‘'said it'' with an 
order for 6 more to add to the fleet of 14 Supers 
he already had in active service. 

Will you try out one? A five-day trial, free, 
puts it up to the Super to sell itself to you, or to 
come back, 


The National Super Service Co. 
1945 N. 12th Street Toledo, Ohio 


Suction Cleaner Specialists for Twenty-six Years 


























Simple! Quick! Flexible! 
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INDUSTRIAL COUPLERS 
AIR * GAS ¥ STEAM 


@ The safe automatic coupler for in- 
dustrial air equipment. Lock nut 
provides positive safety when plug 
is engaged. Automatic shut-off as- 
sured when plug is removed. 


Ritex Industrial Couplers are to 
Air and Gas Lines what Conven- - 
ience Outlets are to Electric Lines. 
For trouble free convenient opera- 
tion specify RITEX, made by the 
pioneers of automatic air couplers. 


INDUSTRIAL SPECIALTIES, Inc. 
608 16th Street 
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“ALL-WAY-GRIP"—General purpose 
flooring, maximum non-skid qualities. 


"KNOBBY"—Perfect foot support, 
recommended for heaviest traffic. 


S 


KNOBBYETTE | 


“KNOBBYETTE"—Lighter duty floor- 


ing for general use. 





FLOORS —LIKE STEAM SHIPS—HAD THEIR 


SIDEWHEEL ERA. 


Picture an outdated old 
side-wheeler steamboat 
alongside the speedy Queen 
Mary ... and you get a 
picture of an old type con- 
ventional floor contrasted with today's mod- 
ern industrial plant. The sidewheeler and 
the old style floor were O.K. under condi- 
tions that no longer exist . . . neither can 
satisfy the demands of the present era. 














Here is FLOORING in Line 


With Modern Factory Construction 


— now, and for years to come! 


CENTRAL PATTERNED STEEL PLATE FLOORING is modern... and 
will "stay" modern under the most severe service conditions for years 
and years. ‘That is to say, you can write floor upkeep and deterioration 
off your books when the correct type of these carefully designed Steel 
Floor Plates is installed. Select the right type of these plates—Central 
Plates—and forget floor troubles—no more disintegration, dusting, 
chipping, splintering or cracking—no more wearing smooth and slippery 
—no absorption of dirt and grease—no accidents due to faulty under- 
foot protection. They are adaptable to all locations and space prob- 
lems and are installed quickly and easily and at small expense. 


Even with the plant in production you can install these floor plates 
without causing losses or delays. Do this now—whether you are think- 
ing of building new or rebuilding the old—write us for data on CEN- 
TRAL ROLLED STEEL FLOOR PLATES. We will promptly send Bulle- 
tins, and our representative will call to discuss costs, application, etc., 
if so desired. 


_ CENTRAL 
IRON AND STEEL CO. 


HARRISBURG, PA. 
Established 1853 


ed and Universal Plates—Forging Billets—Slabs 
ished Hecde—Stesl Stompl how 





























































O HAVE a quart of fresh milk 
+ geen day you don’t have to 
keep a cow! You are able to get it 
without such trouble and expense be- 
cause a local milk company provides 
a “cooperative service” . . . assumes 
the problems and costs of getting 
milk and delivering it to you and 
hundreds of other consumers like 
you. 


In a similar way a recognized in- 
dustrial distributor, identified with 
the National Industrial Distributors’ 
Foundation, provides a “cooperative 
service” in your locality that enables 
you to avoid work and expense in 
getting the bulk of your industrial 
supplies and equipment. He main- 
tains complete and specialized facili- 
ties which relieve you of time-con- 
suming, costly tasks in stocking to 
meet plant requirements. 


By sharing the valuable facilities 


of this “cooperative service” with 
other plants in your neighborhood, 


you can obtain what you want, when 
you want it, and at a cost that re- 









He represents one of the leading 
industrial distributors whose abil- 
ity to render complete ‘coopera- 
tive service” has been verified. He 
offers these combined facilities for 
saving you work, worry, money: 

1. Expert buying service that “nar- 
rows-down” your work of select- 
ing supplies. 

2. Superior warehousing facilities 
that enable you to limit plant 
stocks, and reduce stock-carrying 
charges. 

3. To-your-door delivery that cuts 
down your shipping and trucking 
expense. 

4. One-source supply which 
enables you to obtain many items 
with a single order. 

5. An information service that 
gives you latest, unbiased product- 
and-price data without bother or 
delay. 











flects the economies of sharing ex- 
penses. It will pay you well to call 
in the man who wears the N.I.D.F. 
emblem and plan ways to make full 
use of his money-saving facilities. 


NATIONAL INDUSTRIAL DISTRIBUTORS’ FOUNDATION 


of the Industrial Supply Research Bureau, 7th and Bainbridge Streets, Richmond Va.; 
an activity of the National Supply & Machinery Distributors Assn.; Southern Supply & 
Machinery Distributors Assn.; and American Supply & Machinery Manufacturers Assn. 
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temperature under which the lubri- 
cant must function. 

Presumably the higher tempera- 
ture will obtain under normal oper- 
ating conditions, while the extreme 
low temperature may be encountered 
during the starting and warming-up 
period. At such times moving parts 
may be poorly supplied with oil. If 
it is too viscous, a fresh supply either 
will fail to reach the moving sur- 
faces in sufficient quantity or none 
at all will be admitted. Even a 
lubrication system that is sound in 
principle cannot be expected to do 
everything. 


Price and Viscosity 


The purchasing agent, however, 
need not always be displeased by the 
prices asked for lubricating oils. The 
price of an oil is influenced by little 
else than the ratio of supply and 
demand, and_ production costs. 
Cheaper oils not infrequently pos- 
sess advantages other than low first 
cost. For example, the price tends 
to drop as viscosity specifications 
are made lower. 

The widespread feeling referred 
to previously that only thick and 
heavy oils of real “body” are good 
lubricants does have some basis in 
fact. Under identical conditions a 
more viscous lubricant will stay on 
the job better than a lighter one, 
once it gets there. The same reason 
that makes such an oil harder to get 
in, also makes it more difficult to get 
out. It will more easily produce a 
uniform film which is much less 
likely to break and be squeezed out 
by overloading. The proper lubri- 
cant must, of course, possess a rea- 
sonable factor of safety to care for 
overloads. 

It is absurd, however, to seek a 
high factor of safety by using an 
oil so viscous that neither lubrica- 
tion nor margin of safety has a 
chance to exist. It is frequently 
found that an oil of much less body 
than prescribed by the maintenance 
department will have more than the 
necessary strength, and at the same 
time give vastly greater insurance 
against feed failure. 

A pertinent illustration can be 
taken from automotive experience 
where it has been found that very 
low viscosity oils, SAE 10W and 
20W, made to insure easy starting 
in cold weather, give as nearly per- 
fect lubrication as is at present 
attainable when used in cars driven 
for many hours at speeds of 60 to 80 
miles per hour under air tempera- 
tures in excess of 100 deg. F. The 
fact that a preater factor of safety 
would be provided by a 40 or 50 SAE 
oil appears somewhat abstract. 

The significant fact is that an oil 
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Branches and representatives in principal cities—see listing in THOMAS’ REGISTER. In SWEET’S—Air 
Filters, Blowers, Heat Killers, Mine Ventilation Equipment, Steam Turbines. 



















Westinghouse Building, Philadelphia 


WESTINGHOUSE BUILDING 
REDUCES HEATING GOST 


Webster Moderator System Gives 
Complete Satisfaction, Saves 
$1,161 in First Year 


REDUCTION EXCEEDS ESTIMATE 


Philadelphia—The Westinghouse Elec- 
tric & Manufacturing Company saved 
more than $1,100 during the 1934-35 heat- 
ing season by using the Webster Moder- 
ator System to control steam distribution 
in their large Philadelphia building. 

The average annual heating cost before 
modernization, including cost of fuel, la- 
bor and maintenance of equipment, was 
$7,360. During the past season, the total 
cost was $6,198.38, representing a cash 
saving of $1,161.62. 

The modernization program was under- 
taken on the basis of an anticipated heat- 
ing cost reduction of only $693, annually. 
Commenting on this additional saving 
and the first year’s service with the Web- 
ster Moderator System, M. H. Jones, of 
the Westinghouse Co., said: 

“It is very gratifying to me to find that 
our steam costs under the new arrange- 
ment are lower than anticipated. I am 
convinced that we made no mistake. We 
feel that most of the credit for the suc- 
cess was due to the efficient operation of 
your control system.” 

The Webster Moderator System has 
provided complete satisfaction and, ac- 
cording to Mr. Jones, should show an 
increasing economy as the maintenance 
department becomes more familiar with 
its operation. 

In the Westinghouse Building, three 
floors are devoted to office space, three 
floors to service space and the remainder 
of the building is used for storage. To 
esac steam from passing into radia- 
tors in the storage section, where heat 
is not required, solid plates were placed 
in the radiators. Installed direct radia- 
tion now in use totals 26,300 square feet. 

The installation was made by Bowers 
Brothers Co., Philadelphia heating con- 
tractors. 


If you are interested in heating new buildings, 
or in improved heating service and lower 
heating cost in your present building, address 


WARREN WEBSTER & CO., Camden, N. J. 
Pioneers of the Vacuum System of Steam Heating 
Branches in 60 principal U. S. Cities — Estab. 1888 


















of such low viscosity that it can be 
counted on to get where it is needed 
under adverse starting conditions, 
gives practically perfect lubrication 
under extremely severe service. 

In addition, by virtue of its low 
viscosity, which is merely the term 
used to designate friction within a 
liquid itself, this oil is not a power 
thief. Relieving the motor of a 
large part of the oil friction load 
which would have been imposed by 
an SAE 50, gives a notable improve- 
ment in fuel consumption. Power 
consumption is so intimately related 
to lubrication that the joint relation- 
ship to operating costs must be con- 
sidered as part of all industrial lubri- 
cation problems. 

There are no statistics relating to 
the annual monetary loss caused by 
over-viscous lubricants. From direct 
observation, I am convinced that in 
thousands of cases it must exceed the 
yearly expenditure for lubricants. 
Many plant men judge the value of 
lubricants almost entirely on “body” 
and color, and usually give these 
properties a significance that is con- 
trary to fact. 

As a result, a regrettable practice 
has to some extent been forced upon 
sellers of lubricants. Although the 
oil companies do their best to give 
the consumer what he needs, they 
are sometimes forced to supply, in- 
stead, what the customers’ prejudices 
demand. 

(A succeeding article, to appear 
in an early issue, will discuss the 
viscosity of oil from the standpoint 
of practical lubrication. —ED. ) 








Demand Control 
Cuts Power Bills 
(Continued from page 68) 








After the controller has operated, 
if the load swings above and below 
the maximum desired demand, the 
sequence relay oscillates forward and 
backward. When the total duration 
of the load above the desired maxi- 
mum exceeds the total duration of 
the load below it by the time delay, 
mill motors are cut off as before. 
A bell rings when one or more mo- 
tors have been cut off, the operation 
is recorded on the chart of the op- 
eration recorder, and pilot lamps on 
the control panel and at these motors 
are lighted. 

When both the power relay and 
the controller have returned to nor- 
mal, the sequence relay also reverses 
and returns to normal, allowing the 
mill operators.to start their motors. 
Since the controller is slow-moving 
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The 
LUBRIPLATE FILM 


Published in the interest of better lubrication 























Let Suitability, Not Cost, 
Prevail in Lubrication 


ANY who control the purchase of 

lubricants believe that when they 
have secured products of lower cost they 
have performed a useful service. True, 
savings are often possible through the 
use of lower-priced lubricants for certain 
services, but a saving in initial cost does 
not always mean ultimate economies. 

Cost of lubricants is usually a small 
item in total operating costs, and is only 
one of the expenses involved in lubrica- 
tion. It includes such items as power 
waste, maintenance and oiling labor 
costs, and production losses resulting 
from shutdowns due to bearing failures. 
Other losses are incurred when products 
have to be rejected because of stains 
caused by faulty or excessive lubrication. 

Conversely, reducing lubrication costs 
does not always mean lower-priced lubri- 
cants. In many instances the use of a 
higher grade, more suitable lubricant 
will result in ultimate savings. 

The answer to the whole problem of 
securing maximum over-all efficiency in 
lubrication lies, then. in determining by 
careful study the kind and quality of 
lubricant, and the method of application 
that is best suited to each case. 


FACTORY MANAGEMENT and MAINTENANCE 


LUBRIPLATE lubricants have many 
features, chief of which is their ability 
to react with metals, thereby forming 
the well known “LUBRIPLATE FILM” 
on shafts, bearings, gear teeth, etc. 
This minute, wear resisting, friction re- 
ducing, load bearing film stops the be- 
ginning of wear, prevents contamination 
due to the products of wear, retards 
harmful reagents and thus _ protects 
against the corrosion evil. Whatever 
your lubrication requirements may be, 


you should investigate LUBRIPLATE. 
LUBRIPLATE DIVISION 


FISKE BROTHERS REFINING C60. 


Established 1870 
24 STATE STREET, NEW YORK, N. Y. 
Plants: NEWARK, N. J. and TOLEDO, OHIO 
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After Use 
Do You Discard 
Your Recording Meter 
Charts Daily? 


FIND OUT HOW 


TO SAVE 85% 
ON CHART COSTS! 





If your recording meter charts have only daily value, or you maintain a 
log-book and discard them after each day‘s recording, investigate ‘“PERMO- 
CHART.” 


“PERMOCHART” is a new recording meter chart that can be used for years 
without replacement. It cuts chart costs from 12 cents per day to 1/6 cent. 
Adaptable to all instruments without meter change—no change in pen and 
ink required. Has a smooth, hard, flexible surface which will permit pen 
recordings to be removed with a damp cloth. Clearly printed. Accurate chart 
gradations. Non-inflammable. Water-proof. ECONOMICAL. 


For complete information, write for folder TODAY 


Agents: a few select territories still available —write: 


PERMOCHART CORP. 


295 Madison Ave. New York, N. Y. 













































Ever more production! This sellers’ market is taxing produc- 
tion equipment to the utmost. No time to take chances. No 
need to take chances with your motors. From the largest to 
the smallest motors, for best performance you need the best 
brushes. Many engineers have made careful, prolonged tests 
of Speer Series E Brushes, then adopted them permanently 
in place of brushes formerly thought satisfactory. A trial in 
your plant is easily arranged. Write us. 


SPEER “Sangre 











in both directions, one to three min- 
utes may elapse before this takes 
place. 

Under reduced-peak conditions the 
controller is cut out of circuit. The 
power relay, which is similar in its 
action to the graphic wattmeter, is 
set to operate at the maximum allow- 
able load. The operation is the same 
as before, except that it is controlled 
entirely by the power relay. When 
the load drops below the maximum 
allowable, after a motor has been 
cut off, the reset time relay starts, 
and resetting takes place a definite 
time later. 

By means of switches and push- 
buttons all the functions of the au- 
tomatic control may be carried out 
manually. Also, the reducing of load 
may be automatic and resetting man- 
ual, if desired. 

The automatic load control has 
been in successful operation for a 
number of months. It has func- 
tioned several hundred times to pre- 
vent the establishment of an exces- 
sive demand, and is expected to pay 
for itself in considerably less than 
one year. 








A.C. Welding Grows Up 


(Continued from page 65) 








Welding current range adjust- 
ment is important because the size 
of the electrode used is determined 
by the plate thickness and the posi- 
tion in which the weld is made. 

The open-circuit voltage required 
for a.c. welding is determined 
principally by the characteristics 
of the electrode. It is usually 75 
volts for 150- to 300-amp. welders, 
and 80 volts for the larger ratings. 
One or more taps for higher open- 
circuit voltages are usually pro- 
vided on units above 500-amp. rating 
to accommodate a larger vari- 
ety of electrodes. It is desirable 
to operate at the lowest open-cir- 
cuit voltage possible with a given 
grade of electrode. 

Some manufacturers offer a con- 
trol attachment, whose function is 
to reduce the open-circuit voltage 
automatically to approximately 30 
volts. When the electrode touches 
the work a small current flows. It 
actuates the control mechanism 
which switches to and maintains 
the full-voltage connection as long 
as current flows through the elec- 
trode circuit. Upon interruption 
of the are current the open-circuit 
voltage is automatically restored 
to the 30-volt tap after a short. 
delay. 
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‘*. . 90 THAT’S HOW YOU GET INK!”’ 


R. LAWRENCE BRCWN. 
president of the Brown Leather Com- 
pany*, frowned at the blackish spots on 
the fresh tanned hide before him. He 
turned to his plant chemist—‘‘Look here, 
Smith, how about these spots that are 
ruining our leather?” 

“The mystery is solved, Mr. Brown,” 
replied Smith, confidently. “As I sus- 
pected, there is iron in our water... 
which reminds me of my old chemistry — 
instructor back in high school days. His 
pet experiment was to show us how tan- 
nic acid added to a solution of iron makes 
ink—due to formation of iron tannate. 
That is what is happening to our leather. 
Get rid of the iron and we'll be rid of 
the spots.” 

In hundreds of industrial and power 
plants bad water causes trouble and ex- 
pense which proper water conditioning could easily 
prevent. Practically any harmful characteristic— 
hardness, turbidity, taste, odor or color—can be com- 
pletely overcome, or wanted characteristics supplied. 

You, too, may be uncertain of your water supply, 
or be having definite trouble with the water you use. 
Put your problem up to The Permutit Company—the 
world’s largest organization specializing in water con- 
ditioning. Permutit engineers will analyze your water 
supply; study your operating conditions; make recom- 
mendations for treatment; design, build and install 








equipment that will efficiently and reliably give you 
the desired results. 


Find out how Permutit Water Conditioning can 
serve your interests—reduce your costs—improve your 
products. Special brochures have been prepared on 
representative industries. For copies of these, write 
our executive offices on your own letterhead. Address 
The Permutit Company, Dept. R, 330 West 42nd 
Street, New York, N. Y. 





*The names used in this stery are fictitious, but the facts are as stated. Permutit 
equipment completely ended the trouble described. 


Permutit 























































.. . and the PLATFORM 
becomes a 


> FOUR WHEEL TRUCK 


@ No fuss—no feathers—no waiting—no idle 
time—and money saved. 


The Colson Lift Jack system banishes these extra 


“pick-ups” and “set-downs” that add to labor 
cost but not to value. Two simple units: 


la platform with wheels on one end and legs on the other. 


2. A twin-wheeled jack that engages the front end of the 
platform and converts it into a sturdy, easy-to-roll truck. 


Loads are spotted where you want them—when 
you want them—in the quantity you want them. 


Inexpensive, toa 
A very small investment will start this system for 
you. $150.00 will buy a lift jack and several plat- 
forms—no other equipment is needed. A Colson 
representative will gladly study your material 
handling requirements and show how the Colson 
system cuts operating costs. 


THE COLSON CORPORATION 
3707 CEDAR STREET . ELYRIA, OHIO 





: : dj 


The essential facts of Colson Lift 


Push or pull with equal ease. Jacks are clearly explained in this 
booklet. Write for a free copy. 









TACK system 
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TRADE 
LITERATURE 


(Continued from page 82) 


Boilers—Catalog No. BT-5, on bent-tube 
boilers.—Combustion Engineering Co., Inc., 
200 Madison Ave., New York. 


Bridgeport, Conn.—Booklet, title, “Bridge- 
port, One of the Major Markets of Amer- 
ica.”—Bridgeport Chamber of Commerce, 
Bridgeport, Conn. 


Cables—Bulletin BW-3, title “Building 
Wires and Cables.’—General Cable Corp., 
420 Lexington Ave., New York. 


Circuit Breakers—Bulletin GEA-1819B, on 
small indoor oil circuit breakers mounted on 
steel panels.—-General Electric Co., Schenec- 
tady, N. Y. 


Circuit Breakers—Two bulletins: GEA- 
2505, on type AF-1 breakers with 5,000 and 
10,000 amp. interrupting rating; GEA-2539, 
on type AL-2 breakers with 40,000 amp. in- 
terrupting rating.—General JBlectric Co., 
Schenectady, N. Y. 


Connectors—Price List No. 38-2, covering 
solderless electric power connectors.—Delta- 
Star Electric Co., 2400 Block, Fulton St., 
Chicago. 


Controller—Bulletin G-12, describing cur- 
rent Input Controller for electrically heated 
units.—Automatic Temperature Control Co., 
34 East Logan St., Philadelphia. 


Couplings—Catalog pages 38-A and 38-B, 
on type E Universal Giant flexible coup- 
lings.—T. B. Wood’s Sons Co., Chambers- 
burg, Pa. 


Diesel Engine — Bulletin 3600-Al, on 
model 36 diesel power unit.—Fairbanks, 
Morse & Co., 900 South Wabash Ave., Chi- 
cago. 

Electrical Equipment—Catalog, on line of 
switches, circuit breakers, panels, etc.—Bull 
Dog Electric Products Co., Detroit. 


Fire Brick—Booklet, on Empire dry press 
fire brick—A. P. Green Fire Brick Co., 
Mexico, Mo. 

Floor Treads — Catalog 137, on floor grat- 
ings and treads.—Reliance Steel Prodices 
Co., Rankin, Pa. 


Flow Meters—Catalog No. 2004, on elec- 
trical and mechanical flow meters.—The 
Brown Instrument Co., Philadelphia. 


Flue Gas Analyzer—Booklet, describing 
the Fuel Ratiometer for measuring CO, and 
stack temperatures.—Wm. O. Hebler Co., 830 
Broad St., Newark, N. J. 


Fluid Meters—Bulletin 301, on fluid met- 
ers for steam, liquids, and gases.—Bailey 
Meter Co., 1050 Ivanhoe Road, Cleveland. 


Gas Regulator—Bulletin No. 38, describ- 
ing gas producer regulator with remote con- 
troller—Chowning Regulator Corp., Corn- 


ing, W.. X. 

Hoists—Bulletin No. H-5, title “P&H 
Hoists.’—Harnischfeger Corp., 4400 West 
National Ave., Milwaukee. 


Lightning Arresters—Catalog Section 38- 
260, on d.c. lightning arresters.—Westing- 
house Electric & Mfg. Co., East Pittsburgh. 


Liquid Level Controllers—Bulletin No. 210, 
on Stabilog controllers for control of liquid 
level in continuous flow processes.—The 
Foxboro Co., Foxboro, Mass. . 


Load Center—Catalog No. 29-300, de- 
scribing Nofuze circuit protection load cen- 
ters for 16 circuits or less.—Westinghouse 
Electric & Mfg. Co., East Pittsburgh. 


Lubrication—Revised Manual, title ‘‘Ale- 
mite Industrial Lubrication Manual.”—Stew- 
art-Warner Corp., 1826 Diversey Parkway, 
Chicago. 

Miscellaneous Products—Booklet, listing 
the company’s subsidiaries and wide variety 
of products produced by them.—Koppers 
Co., Pittsburgh. 

Monorail—Bulletin 103, describing Mono- 
Track for overhead conveying systems.— 
The Louden Machinery Co., Fairfield, Iowa. 

Motor Bearings—Bulletin EM-7, on leaded 
phosphor bronze electric motor service bear- 
ings.—Johnson Bronze Co., New Castle, Pa. 

Motor Control Units—Booklet No. 67, on 
steel-clad motor control units—The Elec- 
tric Controller & Mfg. Co., Cleveland. 

Motors—Leaflet 2241, describing Quick- 

Clean motors for cotton mills.—Allis- 
Chalmers Mfg. Co., Milwaukee. 
Power Transmission Appliances—Bulle- 
tin, on ball and roller bearing transmission 
appliances.—SKF Industries, Inc., Front St. 
and Erie Ave., Philadelphia. 
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1* ZINC COATED FINISH . 











2+ PRECISION LOAD WHEEL BEARINGS .... 








3°SAFETY LOAD CHAIN GUARD... 





4-BALL BEARING DRIVING SPINDLE BEARING 








A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains ® Welded and Weldless 
Chain ¢ Malleable Castings © Railroad 

Specialties 

AMERICAN CABLE DIVISION 
Tru-Lay Preformed WireRope ® Tru-LocProc- 
essed Fittings © Crescent Brand Wire Rope 

Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines © Floformers 
Special Machinery @ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists @ Trolleys 
HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope © “Korodless” 
Wire Rope © Preformed Spring-Lay Wire 
Rope @ Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
Page Fence @ Wire and Rod Products 
Traffic Tape @ Welding Wire 
READING-PRATT & CADY DIVISION 
Valves @ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists @ Electric Hoists and Cranes 


WRIGHT 9 


“THE ONLY ZINC-COATED 


“ALL-WEATHER’ HOIST 


Overcoated with a heavy finish of corrosion-resisting zinc, 
Wright Hoists are prepared for any atmospheric condi- 
tions. They remain unaffected by corrosion under condi- 
tions that would quickly impair the efficiency of unpro- 
tected material handling equipment. 

This feature is exclusive with Wright—one of the four 
tabulated above—and one of the 21 points of superiority 
that tell the story of Wright quality. They form the evi- 
dence which permits us to say no other hoist you can buy 
offers so much for the money you invest. They form a com- 
bination of quality and value that makes the Wright Hoist 
the right hoist to buy. 

And you can get a Wright Improved High Speed Hoist 
of just the right capacity from 300 pounds to 40 tons. Ask 
your jobber’s salesman—he will give you the facts. 





WRIGHT MANUFACTURING DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


YORK, PENNSYLVANIA 
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HE USES ONLY 


Oue HOOK-UP 


....TO OBTAIN FULL 
CHARACTERISTICS OF 
THIS 3-PHASE LOAD 


Zhe NESTON 


INDUSTRIAL POWER ANALYZER 
. . . HAS ALL INTERCONNECTIONS MADE 
. « » SIMPLIFIES LOAD TESTING 
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It’s the simplicity and time-saving facility of Model 639 that appeals 
to contractors and maintenance men. | 
For example ... all characteristics of a 3-phase load are obtained 
with but one hook-up when using this combination instrument. That’s 
possible, because all interconnections have been made within the 
kit; and selector switches make quickly available the desired ranges 
without in any way interrupting the operation of the circuit. 
Contrast this with the procedure involved in hooking up individ- 
ual instruments . . . plus multipliers and transformers. Then send 
for the bulletin on Model 639 which gives complete data .. . Weston 
Electrical Instrument Corp., 628 Frelinghuysen Ave., Newark, N. J. 
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Pumps—Catalog BF-100, on  wmotor- 
mounted pumps.—De Laval Steam Turbine 
Co., Trenton, N. J. 

Pyrometer—Eight folders, on Rayotube 
pyrometer and Micromax control.—Leeds & 
Northrup Co., 4908 Stenton Ave., Phila- 
delphia. 

Sand Testing—Folder, describing sand- 
testing instruments for foundries.—Harry 
ee Co., 9330 Roselawn Ave., De- 
roit. 

Speed Reducers and Gears—Catalog No. 
58, on stock gears and speed reducers; Bul- 
letin GA-48, on speed reducers.—Charles 
Bond Co., 617 Arch St., Philadelphia. 

Switchboard—Bulletin GEA-2253A, show- 
ing modern streamlined switchboard.—Gen- 
eral Electric Co., Schenectady, N. Y. 

_ Switeches—Bulletin GEA-2230, describing 
CR3300 rotating-cam switches.—General 
Electric Co., Schenectady, N. Y 
Switechgear—Bulletin GHA-2472, on auto- 
matic switchgear.—General Electric Co., 
Schenectady, N. Y. 

Temperature Controllers — Bulletin No. 
1142, on self-operating temperature and 
pressure controllers.—C. J. Tagliabue Mfg. 
os Park and Nostrand Aves, Brooklyn, 


Temperature Controllers — Catalog No. 
900C, on non-indicating temperature and 
pressure controllers.—C, J. Tagliabue Mfg. 
a aie and Nostrand Aves., Brooklyn, 

Thermometers—Catalog No. 1100A, on 
laboratory thermometers and hydrometers. 
—C. J. Tagliabue Mfg. Co., Park and Nos- 
trand Aves, Brooklyn, N. Y. 

Time Recorders—Bulletin No. 1236, title 
“Time Recorders and Their _Uses.”—The 
Esterline-Angus Co., Indianapolis. 

Tractors—Booklet, showing manufacturer 
of crawler’ tractors.—International Har- 
vester Co., Inc., 606 South Michigan Ave., 
Chicago. 

Tri-Sodium Phosphate — Folder, listing 
uses for tri-sodium phosphate.—Grasselli 
Chemicals Dept... E. I. du Pont de Nemours 
& Co., Wilmington, Del. 

Underground Steam Conduit—Folder, de- 
scribing Therm-O-Tile underground steam 
conduit system.—H. W. Porter & Co., 825 
Frelinghuysen Ave., Newark, N. J. 

Water Meters—Bulletin M-975-B34, on 
Watch Dog heavy duty 3- and 4-in. disk 
water meters.—Worthington-Gamon Meter 
Co., Harrison, N. J. 

Water Tanks — Bulletin No. 101, on ele- 
vated steel water tanks.—Pittsburgh-Des 
Moines Steel Co., 3498 Neville Island, Pitts- 
burgh. 

Watthour Meters—Catalog Section 42- 
315, describing types RW and RW-2 indi- 
cating demand registers in combination 
with various types of Watthour meters.— 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh. 

Window Cleaning Tramrail—Folder, de- 
scribing Tramrail installed on outside of 
plant, upon which window washers’ scaf- 
fold can move.—The Cleveland Crane & 
Engineering Co., Wickliffe, Ohio. 


BOOKS 


MASS-CONSUMPTION 


Frederick Purdy. The Talisman Press, 342 
Madison Ave., New York. 219 pages. $2.50. 


With an introduction by Roger Babson 
endorsing it, a plan is offered for consumer- 
initiated control of production and exchange. 
Discarding any idea of national planning, the 
consumer would plan his own consumption 
for a definite period, according to his means 
and needs, and requisition his goods from a 
central office which would then ask for bids 
from manufacturers. 


MATERIALS HANDBOOK 


George S. Brady, Technical Adviser to 
“Coordinator for Industrial Cooperation.” 
McGraw-Hill Book Co., Inc., 330 West 42nd 
St., New York. 661 pages, index. $5. 


Third edition. Executives, purchasing 
agents, engineers, and foremen will find in 
this book an encyclopedia of materials met 
commonly in industry. The data given is of 
such content as to aid in distinguishing and 
selecting materials. New materials have been 
added since the second edition. 
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seats two years ago a Company famed for its achievements 
in engineering and chemical research decided to experi- 
ment with our cast iron roof. They have re-ordered five times. 


A “Usicast” Cast Iron Roof withstands practically all in- 
dustrial and chemical gases and fumes — is fireproof and 
windproof — light and strong—and will last for a century 
without a cent for repairs. 


“Usicast” Cast Iron Roofs are formed of interlocking cast 
iron plates and are designed for pitched roofs and permanent 
buildings. Light—under 11 pounds per square foot installed. 
Strong—supporting a uniformly distributed load of 500 
pounds per square foot on 4-foot centers. Economical —no 
repairs, no maintenance (except renewing shop coat of paint 
which is not necessary for long life). Permanent — outlasts 
the building and then easily removable for reinstallation 
elsewhere or salable as scrap. First cost is the last cost. 


“Usicast” Cast Iron Interlocking Roof Plates are patented, 
and are made and sold exclusively by 


UNITED STATES PIPE AND FOUNDRY COMPANY 
BURLINGTON, NEW JERSEY 


World’s largest makers of cast iron pressure pipe. 
Foundries and sales offices throughout the U.S. A. 


“USICAST” CAST IRO 
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Buys 5 more 






a. 






(Above) “Usicast” Cast Iron Roof Plates 
weigh 78 pounds and can be handled by 
one man. Assembly is easy and all work is 
done from the top. 


(Top) Recent installation of **Usicast” Cast 
Iron Roof covering about 86,000 square 
feet of roof surface. 
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Get the Most 


fac. 


L. C. MORROW 
Editor 


Out of 


Your Building Dollar 


At least $750,000,000 will be spent by industry for 
plant buildings in 1937. That this huge sum may 


be spent to best advantage, the responsible men in 


industry must understand the relationship of build- 


ings to processes, products, equipment, personnel 


In EVERY major recovery period, 
many entirely new organizations are formed. 
Plans matured during the depression just 
preceding are brought to light. Capital is 
available in large amounts, and its cost is 
low. The spirit of enterprise is evident 
throughout the land. All of these forces 
unite to increase the nation’s physical 
wealth, as evidenced by industrial plant 
buildings. 

As more and more of these new structural 
properties go into service, the properties that 
are not new become more and more obsolete. 
The building program tends, therefore, to be 
self-perpetuating. As the spread between 
the obsolete and the modern increases, the 
greater become the difficulties of competition 
between the two. 

Every successful manufacturing organiza- 
tion, therefore, at some time or other 
becomes involved in this competition and is 


faced with the building question. An entirely 
new plant may have to be considered—or 
additions to plant for increased capacity— 
or the rehabilitation of existing buildings. 
Rare is the organization that is never faced 
with one or more of these problems. 

We are now in a recovery period. Manu- 
facturers as a group are confronted with the 
building problem in all its phases. They are 
finding some 14 major reasons why this is so. 
In some instances, individual reasons are so 
important as to compel the most serious con- 
sideration. In others, combinations of rea- 
sons render the problem acute. These reasons 
are self-evident: 

1. Plant is too small, no ground is available 
for additions. 

2. Existing buildings do not permit effi- 
cient manufacturing layout. 

3. Manufacturing processes have changed, 
buildings are not longer suitable. 














4. Deterioration has gone so far that costs 
for rehabilitation are prohibitive. 

5. Building upkeep costs are excessive. 

6. Local valuation is too high and tax 
charges are excessive. 

7. Local and state property and income 
taxes are too high. 

8. Shipping facilities are not satisfactory. 

9. Location is wrong with respect to raw 
materials or markets. 

10. Property has been condemned for pub- 
lic improvements. 

11. Rent is too high. 

12. Labor situation is not satisfactory: 


a. There is too much labor trouble. 

b. Right kinds of labor are not avail- 
able in amounts required; 

. Labor rates are too high; 

. Employee living costs are too 
high; 

. Employee living conditions are not 
satisfactory. 


a0 


fe") 


13. Centralization or decentralization of 
operations is desirable or imperative. 

14. Modern, highly productive equipment 
is too heavy for existing buildings. 


THESE reasons, standing alone or in groups, 
are good enough reasons for building during 
any period of increasing industrial activity. 
But right now they must be considered in 
combination with the reasons for building 
quickly—in 1937, to put it more specifically: 


1. Land costs are rising. 

Building labor costs are rising. 

. Building material costs are rising. 

. Money rates are low, will go up. 
Investors are seeking sound projects. 


6. Communities probably offer more 
inducements now than they will later. 


oR oo by 


It is evident that the building question is 
not likely to bring forth a simple answer. 
We have suggested 14 reasons for building 
that are good at any time and 6 more that 
are especially good right now. They may 
indicate that the problem is of primary 
importance, but they do not finally answer 
the question, “To Build or Not to Build?” 

And after this question has been answered 
many other difficult decisions have to be 
made: “Where shall the new plant be 
located? What type of plant shall be built? 
What are the trends in plant design? Shall 
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there be provision for air conditioning? 
What shall be done about heating and ven- 
tilating? What features of construction are 
most suitable?” 


ALL these questions—and many more into 
which they break down—must be answered 
if a new plant is to be built. They must be 
answered by men thoroughly familiar with 
both the objectives being sought and the 
details of manufacturing processes, equip- 
ment, and layout. 

If a new plant is not to be built, then the 
question of modernization arises. There are 
many items, many details, to be considered 
even then. The problems encountered in 
modernization may tax ingenuity and 
resourcefulness more than do the problems 
of the new plant. 

In either case it is necessary that the men 
who are responsible for plant operation be 
informed. It is their job to supply the 
specialized, detail knowledge of processes, 
layout, and equipment that is so necessary to 
dovetail into the specialized building knowl- 
edge of the architect, engineer, and con- 
tractor. To the end that plant operating 
men may be informed, and to the end that 
they may deal with building specialists on 
a basis of mutual understanding, the fol- 
lowing comprehensive statement of the fac- 
tory building problem is presented in special 
form suitable for reference now and in years 
to come. 
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GLAss BLOCK in bands surrounding the monitors and in shafts 
above the canopies of stainless steel at each entrance, characterizes the 
press shop recently completed by Standard Register Company, Dayton, 
Ohio. Planned for maximum flexibility of operations and efficient 
handling of roll stock, 60-ft. monitor aisles extend the full length of 
the building, provide two unobstructed areas of 9,000 sq. ft. apiece 
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What Industry Must Know 






















































To Build or Not to Build? What Type of Plant to Build 






Is it possible to build? Has enough time been spent on fundamental planning? : A 
How much money can be taken from cash without crippling Have all layout and process problems been analyzed? i 
capital or ability to borrow? Have plants with similar problems been visited? a 
Will long-term mortgage prevent later business loans? x 
What is fair appraisal of present property? Should plant be single- or multi-story, or combination? | 
5 . Single-story advantages—No vertical transportation of | } 
Is it necessary to build? "eee a bulky oi: economical to bella: minimum i ' 
What are volume estimates now and over next ten years? waste of floor space; efficient use of natural light and Ps 
Can lines be simplified or standardized for increased busi- venisintson; — ae Sere: Sey fo eeEEt % ey 
ness without additional capital or floor space? changed methons; ‘simpte ‘to — : 3 
Will rearrangement, machinery improvement, increased Multi-story advantages—Economical where land is costly [7 
speeds, revised storage, permit more production in or limited; less travel for work-in-process; handling 5 
present space? by gravity, vertical conveyors, or elevators. Fa 
Is it desirable to build? Separate buildings, or everything under one roof? 4 
a : Separate buildings more costly to construct; waste floor # 
see pg Benet oe space; harder to heat and maintain; not very flexible. i 
Will employees feel more secure if company owns plant? : . i i 
Do labor conditions, marketing factors, material supplies, Have the following design features been considered? i 
} rc ‘ . 7 ejre > 
taxation, make another location desirable? Are columns as far apart as possible, compatible with 
ios practical construction costs? 
What exactly are the building needs? Do all floors have same working load capacity, to permit 
; rearrangements? Have unnecessarily large load 
What would be the best departmental layouts for most capacities been avoided? 
efficient flow of work? (Check for simplicity.) Are story heights sufficient for best natural light and venti- [| 
How much room for expansion is needed in each depart- lation, and for crane operation? & 
_ ment? ae : : wo If auxiliary buildings are planned, are they located so as [7 \ 
What are ideal conditions regarding railroad sidings, water- not to interfere with expansion? 4 
_ front, trucking facilities, etc.? : Have construction economies been checked against possi- ‘ 
Would outside consulting viewpoint be helpful in rearrange- ble effect on maintenance and production? FE 
ment: Is advantage being taken of attractive exterior (advertising [| 


value, prestige, employee morale) ? 





To build or not to build? 


Have all pros and cons been listed in parallel columns, 
for careful comparison? How closely will cash cover 
the ideal? Would expenditures for plant and building N 
make it impossible to break even at 50 per cent of 
normal volume? Would moving in near future inter- 


fere seriously with business? When You Air Condition V 





Why air condition? 


Do natural conditions entail appreciable spoilage or depre- 
ciation of products? Would improved working condi- [| s 
tions justify conditioning for comfort? 





Where to Locate the Plant 
What general class of equipment? 


What are the fundamental requirements of the section Important factors—What would be ideal temperature, 
to be chosen? cleanliness, humidity? How close must control be? 


Are requirements year-round or seasonal? For how 





ee ee n 
Cos hae ort nite. its ee eae eens 


nt 








Is the product dependent upon climate? much of the plant? Would partial system (humidi- a 
Is cheap power required? Reliable power essential? fication, no refrigeration, air cleansing) suffice? s 
Do processes or transportation methods require proximity Two general types—Central equipment with distributing © 
to water? Location ina railcenter? _ ducts, for large year-round requirements and close [| 
Is type of labor needed found only in certain sections? control; unitary equipment, in standard sizes, for small | 
Is proximity to certain natural resources necessary? . requirements, not very close control. a 
Does efficient distribution demand proximity to certain f 
— How will air conditioning affect building plans? 
How choose between several more or less equal General plans—Locate central equipment for minimum duct | 
. 9 runs, allow enough room to service equipment. r ( 
sections: : : : : 4 
Wall construction—Size and operation of equipment re- 
Do present connections permit “pulling up stakes’? duced by insulation, wall sealing, and by special win- 
Should several smaller branches be established in a number dow and wall construction to eliminate leakage (glass 
of strategic points? brick effective); condensation (severe where relative 
What is the labor-disputes history of the various sections humidity 50 per cent or more) reduced by arrange- 
under consideration? ment of steam pipes, or by blast of air at walls; ideal | 
How does taxation or social legislation affect operations? wall is fireproof, vapor-proof, heatproof. * \ 
What has been the record over past 5 years? Roof construction—Should be insulated with equivalent of § 
How do real estate and construction costs compare? _ 1- or 2-in. cork; special heating system or heated air FF 
How do sections compare in cost of living, and as a desirable space required where relative humidity is to be around [7 
place for homes of executives and employees? 90 per cent; in general, sawtooth roofs best for air- 


conditioned factories. 
What specific location in a given section? 


; : i itionin ? 
Is plenty of room around plant desirable, making outskirts What does air conditioning cost 








of a city preferable to congested areas? Costs depend on closeness of control, variance from out- \ 
How do real estate prices vary over the section? side conditions, amount of productive equipment (which 
What part offers best topographical conditions? gives off heat); example of operating-cost ranges, 
What site offers best architectural opportunities? $0.60 to $1.50 per sq. ft. in single-story mills with 






How will employees get to and from work each day? equipment ranging from 0.8 to 4 hp. per 100 sq.ft. 
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bout Building 


Heat and Ventilation 


Are heat and ventilation “in the plans”? 


Is space adequate for boiler plant, and for fuel storage and 
delivery? Do floors need pipe trenches? Have radia- 
tors, fans, ducts, been considered in machine place- 
ments? Are partitions insulated where necessary? 


What type of heating system? 


Important factors—Time allowed for reaching required 
temperatures; heating needs of all departments; out- 
door temperatures; winds; building materials, con- 
figurations; heat emitted by people, machines, lights. 

Heat sources—(1) Fan heater units: direct heat where de- 
sired; produce rapid air movement; flexible; econom- 
ical piping; easily controlled. (2) Radiators: no 
moving parts; noiseless. 

Heating medium—Steam most common today. 


Piping system—Maximum condensate should be returned; 
two-pipe vacuum systems most common today. 

Control—(1) Zone system divides radiation into groups 
controlled separately from one point. (2) Whole sys- 
tem controlled either by regulating supply of steam 
or by regulating vacuum. 

Boiler plant—Size and number of boilers should suit light 
and heavy loads; ruggedness and durability important; 
adequate space for maintenance and ventilation, and 
for expansion vital; study reclamation of heat. 


Ventilation 


Do operations produce hot air, dust, fumes, etc.? 

How often shall air changes be made? Shall air replace- 
ments be blown in, or allowed to infiltrate? Shall 
incoming air be heated? 





Modernizing and Maintaining 


Why modernize? 


Is plant obsolescence or inadequacy decreasing efficiency? 
Will modernization improve investment prestige? 


Structural modernization and maintenance 


Has complete check-up been made for all necessary or 
desirable repairs and alterations? 

Walls—Immediate treatment of all cracks; doors caulked 
to keep moisture from walls; dampproofing; glass brick 
walls good seal for air-conditioned inclosures. 

Window sash and frames—Check for warping, cracks, use 
of steel sash; double sash for air conditioning. 

Floors—Surface hardeners for concrete; steel plates where 
traffic heavy; prompt action on defects in concrete to 
prevent deterioration; check effect of floors on fatigue. 

Roofs—Leaks developing at roof flashings? Is roof well 
insulated? Patching frequent? 

Painting—Best paints cheapest; paint manufacturers 
should be consulted; light paints aid illumination. 


Can appearances be improved? 


Exterior—Will cleaning or painting improve? Are grounds 
attractive? Are fences neat? 

Interior—Is main entrance attractive? Are floors good 
looking? Do all partitions harmonize? 


Will building modernization increase efficiency? 


Layout—Are aisles straight? Doorways wide? 

Flexibility—Will aisles, elevators, partitions, doorways, 
permit efficient rearrangement of machines? 

Lighting—Check intensities against tables of standard prac- 
tice; prevent glare; provide proper quality. 


Vill modernization improve health and morale? 


Check sanitary facilities for cleanliness, appearance, venti- 
lation, efficient location. Are recreational, lunch, park- 
ing facilities provided? 








What’s What in Plant Design 


Features of construction 


Foundations—Important to provide for plant expansion 
during initial construction; sometimes better to build 
additional story than basement; special foundations 
for heavy equipment desirable. 

Walls—Frequently pre-fabricated, highly insulated, light 
weight; where brick and concrete used, air space and 
cork, fiber-board, etc. give additional insulation and 
waterproofing; “sandwich” construction now popular, 
with metal inside and out, insulation material between; 
interior partitions now commonly tile or acoustical 
plasters; where pre-fabricated, inside walls now con- 
tain provisions for wiring. 

Floors—Should not be judged by first cost; must sustain 
loads, resist acids, oils, etc. where used; must not 
overly fatigue employees; concrete floors in general 
use for single-story plants and ground floors, low in 
first cost, wear well if properly finished, but not very 
comfortable, and repairs relatively expensive; creo- 
soted blocks on concrete base easy on employees, wear 
well, but not recommended where water or solvent oils 
prevalent; clear blocks or blocks treated with colorless 
oil, dovetailed into boards splined together and set 
in concrete base, satisfactory as regards trucking, re- 
silience, cleanliness; asphaltic mastic floors for acid 
conditions; mastic floors also available in _ precast 
blocks to set in concrete; vitrified paving brick in use 
around furnaces where traffic and heat are excessive; 
cast-iron plates imbedded in concrete used where traffic 
exceptionally heavy. 

Roofs—Insulating qualities now carefully considered; metal 
decks in growing use because of non-combustibility, 
light weight, relatively low first cost, but require insu- 
lating covering; precast cement tile now available in 
5- to 8-ft. lengths; poured-in-place concrete roofs for 
many multi-story buildings because fireproof, but to- 
day steel frame with lighter roofing material more 
common; gypsum tile used frequently but not where 
high temperatures cause calcining or where moisture 
severe; corrugated-iron, pitched roofs good where heat 
loss no consideration; corrugated steel or aluminum 
sheets with asbestos felt and asphalt coating popular 
for sloping roofs because long life, low maintenance; 
cast-iron plate perhaps most permanent sloping roof 
for adverse conditions, but first cost high. 


Trends in design 


Welded construction—Increasingly applied in last 10 years; 
light weight; facilitates construction; rigidity elimi- 
nates vibration where moving loads carried; welded 
frames give wide, unobstructed spans; welding permits 
curves or other departures from usual designs. 

Insulation, isolation, acoustic treatment—Insulation mate- 
rials of many types available, which are also fire-, 
water-, vermin-proof; to reduce building vibrations, 
mechanical equipment now isolated with special founda- 
tions, plastic joints, shock-absorbing substances; fa-. 
tigue-producing noises eliminated with acoustical ma- 
terials. 

Windowless buildings—Use increasing; give definite con- 
trol of light, atmosphere, working conditions; some 
operating costs higher, but maintenance reduced, 
employee efficiency and health improved. 


Plant services 


Locker, washroom, first-aid—Well-lighted, well-equipped, 
conveniently placed washrooms standard practice; 
small locker and wash-up stations, for minimum walk- 
ing, supplanting central facilities in some plants. 

Lighting—Sidewall sash to full-ceiling height now pro- 
duces maximum daylight efficiency; sawtooth roof con- 
struction widely favored for daylighting; larger glass 
sizes used today; glass brick construction, without win- 
dows, a modern development; artificial lighting gen- 
erally of higher intensities today; combination of mer- 
cury units with Mazda lamps gives desired wave 
lengths; sodium lights now in limited use, usually for 
close inspection work; indirect lighting, or combina- 
tion of direct and indirect, in growing use; more 
attention given today to painting as aid to illumination. 

Air conditioning—See “When You Air Condition” 


Heating ‘and ventilating—See “Heat and Ventilation” 

















Andre Da Miano 


H. K. FERGUSON is President of the 
company bearing his name. He has been 
32 years in the construction business and 
for 25 years has been engaged in design- 
ing, building, and equipping industrial 
power plants and factory buildings. 


He has been a Director of Showers 
Brothers Company and The Selby Shoe 
Company, and is now a Director of the 
American Type Founders. 


He has advised with and built for Gen- 
eral Electric Company, Western Electric 
Company, Ford Motor Company, National 
Cash Register Company, Pittsburgh Plate 
Glass Company, Corning Glass Works, and 
others, in the United States and abroad. 


To Build 


or Not to Build? 


H. K. FERGUSON 


President, The H. K. Ferguson Company 
Cleveland 


Even if expediency does de- 
mand it, with the lure of ex- 
pansion and easy profits 
ahead, it is never safe to 
build when more than half 
the cost of land and build- 
ings must be borrowed. 

So, don’t let anyone talk 
you into even thinking about 
building until you have sat- 
isfied yourself definitely that 
you have improved, and rear- 
ranged, and speeded up your 
equipment all you can; used 
all your available floor space 
to its best capacity; even sat- 
isfied yourself that there are 
no nearby quarters that can 
be rented satisfactorily. 

Some of my best friends 
today are men whom I have 
advised not to build when 
they wanted to do so. Espe- 
cially did our recent depres- 
sion develop new reminders 
of old rules which it is well 
to set down in plain print as 
a record for all of us. 

Since there is obviously no 
one solution that will fit all 
problems of building or not 
building, about all we can 
hope to do is to outline care- 
fully a method of study for 








N OVER thirty years of helping 
[american manufacturers to plan 

and execute their building program, 
this question—To Build or Not to 
Build?—has come up for discussion 
literally hundreds of times. 

Right at the beginning, so there can 
be no misunderstanding about it, let 
me say it is my firm belief that no 
manufacturer should build any fac- 
tory buildings if he can reasonably 
avoid it. A dollar in cash, or easily 
negotiable securities, is often worth 
two or many more dollars frozen in 
real estate and buildings, especially 
when hard times come. 

The safest rule for a manufacturer 
to follow is to build nothing that he 
cannot pay for immediately in cash. 


42 





each particular — situation. 

Such study must naturally 

ascertain all facts applying 

to the problem in question, 
and it must bring out suggestions for 
their interpretation as a method of 
arriving at the final answer. 

It therefore becomes the purpose of 
this article to list certain preliminary 
facts that must be ascertained, cer- 
tain preliminary questions that must 
be answered, and certain pitfalls that 
must be avoided in order for each 
manufacturer in his own _ individual 
ease to arrive safely at the proper 
conclusion. 

Probably the best starting point is 
an up-to-date survey of plant condi- 
tions as they are, department by depart- 
ment. Such a survey should record 
actual areas and conditions of existing 
floor space in each department. It 
should list operating equipment and its 
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condition. It should show, by use of 
floor plans and flow sheets, the relative 
positions of departments and their 
inter-relationships. Some fairly close 
appraisal of present values of existing 
buildings, facilities, and equipment is 
also likely to be useful. 

With this information on hand and 
properly tabulated for discussion, we 
can then talk to the sales executives 
as to what the outlook is for increased 
volume of production of regular or 
new products—immediately—in twelve 
months—in five years—and a _ good 
guess for ten years. 

Then, a heart-to-heart talk with the 
financial men of the company, and even 
the company bankers, will be illum- 
inating. Is there money available for 
new buildings and equipment, if 
further investigation shows the need 
for them? If so, how many dollars 
can be taken from the cash drawer 
without crippling working capital, or 
without seriously reducing the ability 
to borrow for current needs? 

Even the use of a long-term mort- 
gage, or some other method of secur- 
ing long-time funds, closes an oppor- 
tunity for ultimate borrowing which 
may be absolutely necessary to save the 
business in some later crisis. 


RIGHT here let’s set down one depres- 
sion-emphasized rule which I believe 
to be utterly sound. No _ business 
should build itself into such a position 
that, because of heavy expenditures for 
plant and equipment, it is impossible 
to break even on better than 50 per 
cent of normal volume. Compliance 
with this rule would have saved many 
a company that has now gone from us 
for good. 

With information before us as to 
the plant as it is, probable expectancy 
for increased production, and cash 
available for construction and equip- 
ment, we can sit down around the con- 
ference table and talk about some 
important things that must be cleared 
up before we tackle the new building 
question. 

1. Can the sales department help to 


simplify our line, so that fewer types 
of product are needed and production 
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can be standardized and _ simplified, 
with less machinery and floor space 
required? 

For example, one company has 
recently reduced its lines of standard 
manufacture from sixteen to twelve, 
with improvements in the twelve lines, 
so that they cover fully the field for- 
merly covered by the sixteen. There 
has been, on the other hand, a reduc- 
tion of approximately 20 per cent in 
floor space required for production, 
which is now available for contem- 
plated immediate increase in volume. 


2. Can we arrange departments, or 
machinery, or improve or speed up 
equipment, or revise storage of raw 
materials or finished product, or do 
something else to increase production in 
the space we have? If so, how much of 
the required new volume can be so 
handled? 

Some time ago it was possible in a 
Michigan plant so to relocate and 
speed up machinery as to accomplish 
required production in about half the 
existing floor space. The result was 
that one complete line of production 


crowded in a four-story concrete build- 
ing, with large columns close together, 
and with stairways and elevators eat- 
ing up production space. The ultimate 
decision was to sell the old building 
and move into a new one. Large areas 
of unobstructed floor space were thus 
obtained for manufacturing purposes. 


In another plant, this same company 
has constantly increased its effective- 
ness in the use of floor space. The 
latest move is to concentrate all its 
plant restaurants in space that is most 
useful and easily accessible—in the 
center of the factory. So, in 1936, we 
built for this company its fine new 
cafeteria building, and thus brought 
about the release of separate areas of 
floor space elsewhere for factory and 
office use. 

With all this necessary preliminary 
thinking out of our way, each depart- 
ment should now be checked up as to 
space required for immediate expan- 
sion and future growth, in five-year 
periods. Allowances should be made 
for improvements in type of buildings 





























































Latest move at National Cash 
Register Company, Dayton, is to 
consolidate all plant restaurants. 
Hence this new cafeteria building 
erected in 1936, which enables the 
management to make more effec- 
tive use of existing factory space 


machinery was kept available for over- 
load and emergency use. 


3. Can we concentrate restaurant, 
toilet, office, and storage spaces so as 
to release more room for active manu- 
facturing? 

For example, the Postum Cereal 
branch of General Foods has just fin- 
ished consolidating its service depart- 
ments in a centrally located new serv-' 
ice building, thus leaving available a 
number of desirable floor areas 
throughout the plant for increased pro- 
duction. 

One of our customers recently con- 
cluded that things were much too 


VOLUME 95, NUMBER 4—APRIL, 1937 





and floor space; in processing and 
equipment; and by rearrangement of 
plant layout. 

Most plant executives have in their 
minds an ideal arrangement for the 
factory which they have always hoped 
some time to own and operate. In 
this ideal plant, production would flow 
smoothly—in large volume—in a 
straight line—from ample storage of 
raw materials—through manufacturing 
—to finished storage and shipment. 
There would also be room for ample 
expansion without interruption of pro- 
duction. 

With plant conditions as they are 
before us, and with boiled-down growth 
requirements and certain limiting fea- 
tures ascertained, it is usually well 
worth while to sit down, think care- 
fully, and put this ideal industrial plant 
on paper. 

This must be done as if there were 
no bothersome questions of cash, prop- 
erty lines, streets, railroad sidings, 
waterfronts, hillsides, or any of the 
many other things that, so far, have 
kept the idea from attainment. Future 
growth must surely be safeguarded 
properly. 

Such an ideal was once put on paper 
for a large furniture manufacturer. 
To his and our surprise, it was later 
found practicable to work out this ideal 
almost exactly, as a separate plant 
unit, in an outlying hillside pasture 
property near town. There is practi- 
cally arrow-like straight-line produc- 
tion, switching green lumber on freight 
cars to the top of the hill, letting the 
furniture production line run straight 
for 600 feet to the finishing room. 
Then the assembled units are dropped 
down gravity chutes for the addition of 
sheet metal parts, crating, storage, and 
shipment, with tracks on both sides of 
the warehouse. 

This layout was so effective that it 
was at times found practicable to oper- 


































ate the plant at 300 per cent of the 
originally estimated normal capacity. 

Now, being well into the accumula- 
tion of our information essential to a 
decision of the question “To Build or 
Not to Build?” we have before us con- 
ditions as they are; as they could be if 
ideal; and all the facts necessary for 
the working out of a practicable plan 
of what really can be done. 

Let us agree right here that if our 
plant layout is not simple, it probably 
is not good. All big ideas and all big 
minds are fundamentally simple ones. 
Therefore, if our proposed practicable 
plan for building arrangement and 
plant layout, if we do decide to build, 
is not simple, we had better keep at 
the checker playing of department 
rearrangement until it is simple, and 
therefore good. Sometimes we have 
considered as many as forty schemes 
before the final, simple one emerged. 

Another thought is that there is a 
good reason why doctors do not ordi- 
narily like to treat members of their 
own family for serious illnesses, or 
during childbirth. They have found 
that close relationship, or sentiment, 
is too likely to affect their professional 
judgment. 

Just so it is often most desirable 
for manufacturing executives to call 
in an experienced outside engineering 
firm when serious growing pains are 
beginning to be felt. Most of us get 
too close to our own problems, or 
become too accustomed to our limiting 
features. There is so much that just 
can’t be done. 


TuIs is when an outside viewpoint, 
a new and clear perspective, kindly, 
experienced, with plenty of background 
in similar problems in many industries 
and finance, is likely to be useful. Such 
assistance, in the assembly of essential 
facts, but above all in planning for 
and making the final, unprejudiced 
decision, is helpful. After all is said 
and done, careful planning is the most 
valuable and least expensive part of 
the work. 

Out of all this thinking and discus- 
sion, there will be pretty sure to come 
two or _ possibly three alternative 
schemes for building arrangement. The 
final decision between them may per- 
haps depend on cost, interruption to 
production during changes, or various 
other things. 

With these two or three possible 
alternative compromise layout schemes 
in mind, we can proceed to preliminary 
estimates of cost and time required 
to make the changes. This should 
include everything needed to get proper 
departmental arrangements for a good 
flow diagram, bring floor space to 
proper area and condition, and improve 
equipment and its arrangement. It 
is usually possible to pick the one best 
scheme on the basis of preliminary 
cost estimates, without going into all 
the final details. 

With the most advantageous and 
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simple scheme finally selected, a care- 
fully detailed estimate can be made of 
the cost of work to be done; the prob- 
able benefits in increased output; and 
the saving in production and upkeep 
costs, rentals, etc., that can be expected 
as a result of the improvements. All 
this, of course, is worth while only 
as it is to be directly reflected in in- 
creased company earnings later on. 

Remember, we agreed at the outset 
that it is impossible to arrive at any 
one formula by which the question of 
building or not building can be settled, 
and that we can hope here only to set 
down an outline of the necessary facts 
that must be before us at the time of 
decision, with some suggestions as to 
their interpretation and possible pit- 
falls to be avoided. 

With all these facts on the table, it 
is then possible for directors and execu- 
tives to get down to brass tacks and 
agree on what they can actually afford 
to do, now and later. It certainly is 
desirable to establish a _ well-ordered 
program for wholesome growth over a 
period of years—both as to how it is 
to be accomplished in bricks and mor- 
tar, and how it is to be paid for in 
dollars. 

If the manufacturer is in rented 
quarters, the owner of the property 
must be interviewed to find out if rea- 
sonable arrangements can be made for 
necessary changes and added floor 
space, and how much rentals will be 
increased. Also, will the owner expect 
the tenant to pay all or part of the 
capital expenditures incidental to 
remodeling? And can any or all of 
this money be amortized through future 
rental payments? 

Or, will it pay to build and move 
into new quarters? Are existing 
leases about to expire, or can they 
be renewed to better advantage or 
terminated fairly? How much cash 
will really be needed for building? 
How much is actually available? And 
what are the possibilities for reason- 
able borrowing? When can_ useful 





occupancy of new buildings be secured? 
How long will it take to move, and 
how much will it cost? What are the 
advantages and disadvantages of rent- 
ing or owning your factory floor 
space? These are questions that you 
obviously must thrash out to your own 
satisfaction. 


E.AcH plant interested in reaching 
a decision can make out for its own 
use a statement of advantages and 
disadvantages similar to a statement 
of financial assets and__ liabilities. 
There is no method of reasoning more 
likely to lead to a proper conclusion 
than the so-called deadly parallel of 
advantages and disadvantages drawn 
up in adjacent columns and set up 
for careful consideration. 

For example, is it likely that you 
will feel freer to make operating 
changes from time to time in a plant 
you own yourself than you would in 
rented quarters? Is it likely that the 
plant and equipment properly paid for 
will provide a good backlog of fixed 
assets for a more stable financial state- 
ment than would be possible if you do 
not own your own plant? 

Are your employees likely to feel 
more at home and safer in their jobs 
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if they know that they are 
working in a plant owned by 
you, instead of one owned by 
someone else? 

Is there a chance that, for 
labor reasons, or raw mate- 
rial location, or to secure im- 
proved floor space and facili- 
ties, or in the interest of 
better distribution of finished 
goods, it might be a good idea 
to consider another unit else- 
where? If this is done, what 
will be the operating econ- 
omies, and what the care- 
fully estimated increase in 
net earnings now and later? 

On the other hand, is it 
possible that because of new 
tax legislation that gives no 
credit for undisturbed profits 
spent for plant, you would be 
—at least for certain critical 
coming years—in a_ better 
liquid position if you rent 
instead of buy? 

All these and doubtless 
many other questions will 
arise. Good industrial engi- 
neering makes it possible to 
assemble proper facts, con- 
sider them intelligently, with- 
out prejudice—and, by the 







































































This furniture plant—Showers Brothers Co., Bloomington, 
Indiana—once existed only on paper as the factory the 
manufacturers wished they could build. Later it was found 
practicable to work out the ideal almost exactly. Gravity 
handling and straight-line production made it possible at 
times to operate the plant at 300 per cent of the original 


estimated normal capacity 


use of common horse sense, arrive at 
a least common denominator of good 
practice as the indicated and proper 
answer. 

Finally, with all this planning be- 
hind us, we sit down with the decid- 
ing executives, uninterrupted, behind 
closed doors. And then we say in effect 
to each other: 

Here on the blackboard in front of 
us are all the pros and all the cons 
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of industrial building which we have 
set up as carefully as we know how for 
your consideration. 

Here is what we ought to do, as 
shown by the drawings and specifica- 
tions we have had prepared and studied 
thoroughly. Here is the final price 
for all the work to be done. Can we 
do it without cramping ourselves for 
operating capital? Can we do it by 
taking the money from surplus? Or 





































Things got too crowded in 
National Cash Register 
Company’s four-story Tor- 
onto plant. So the com- 
pany sold the old building, 
built this one, with its 
large unobstructed produc- 
tion areas 


can we do it by long-time borrowing, 
on a basis of regular payments which 
we know we can meet without crip- 
pling working capital? 


How MUCH will it increase our net 
earnings this year, and after that? 
And when will this increase begin to 
be effective by completion of the new 
work and the breaking-in of the new 
machinery? 

With this increase in our fixed 
charges, can we safely say we can, by 
cutting overhead and other expendi- 
tures, break even or better during the 
next depression on 50 per cent of pro- 
duction volume? 

We have had the benefit of experi- 
enced and practical advisers. Are our 
plans and specifications satisfactory 
to all of us, and do they fix things 
up so that our next growing pains 
will not be so painful? 

All right, let’s vote now—to build or 
not to build? If, and only if, the facts 
make mandatory an affirmative deci- 
sion, and we must build, let’s do it, for 
no person or company can ever afford 
to stand still. 

To grow too fast is not healthful. 
Not to grow at all is presently to fade 
away and die. 
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plant may determine its success or 

failure. It is therefore one of the 
most important questions to be consid- 
ered in connection with a new enter- 
prise or the movement of an existing 
enterprise. There are basic factors 
that apply to nearly all industries, but 
these alone will not suffice to deter- 
mine the final location. After the 
fundamental requirements have been 
satisfied, certain secondary considera- 
tions become important; while no one 
of these may prove to be the determin- 
ing factor, a combination of two or 
more relatively unimportant factors 
often decides the location. Some of 
these factors, such as human nature, 
are variable and beyond the power of 
engineers to forecast. Other varia- 
bles are subject to economic, political, 
or sociological trends and may be fore- 
cast with some degree of accuracy, 
depending upon the experience and 
judgment of the observer. 

The foregoing comments show that 
the attack on the plant location prob- 
lem must be organized to cover a much 
broader field than a mere factual in- 
vestigation, and that the combined ex- 
perience of engineers, factory execu- 
tives, and economists can be used to 
excellent advantage in connection with 
the study of this subject. 


| Pama of a manufacturing 


NO FORMULAS 


There will be no attempt to reduce 
the plant location problem to a mathe- 
matical solution or to a hard-and-fast 
set of rules, because there are certain 
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intangibles that do not respond to this 
treatment. It is true, however, that 
any amount of knowledge or any ac- 
curate conclusions which can _ be 
brought to bear on certain phases of 
the subject will be useful. 

For the purposes of this discussion, 
an industry is defined as a manufac- 
turing enterprise engaged in assem- 
bling raw materials and converting 
them into a finished product. Some 
of these enterprises depend primarily 
on location at the source of raw mate- 
rial or at the source of some other ele- 
mentary requirement such as water 
power. In such cases a single factor 
determines location. Certain electro- 
chemical industries, for instance, find it 
most economical to be at the cheapest 
possible source of power, because elec- 
tric energy is the largest item of oper- 
ating cost and a reduction in power 
transmission cost becomes relatively 
important. 

The steel industry is another familiar 
example of location at points where 
raw materials can be assembled most 
economically. At Pittsburgh and Bir- 
mingham the iron and coal deposits 
occur in the same district. At Chi- 
cago, Gary, and Cleveland, ore comes 
in by water from the Lake Superior 
deposits and coal by rail from the 
mines. 

A flour mill, on the other hand, may 
be located between wheat fields and 
point of distribution, because loss of 
weight during manufacture is compara- 
tively small and total freight may be 
approximately the same at_ several 
points between the supply of raw ma- 
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Where to Locate the Plant 


terial and the point of distribution of 
the finished product. Freight rates 
thus become a major factor in locating 
this type of industrial plant. 

Sugar refineries illustrate another 
case where cost of transportation is a 
major influence on plant location. Im- 
ported raw sugar and coal or oil from 
the most accessible fields make up the 
bulk of incoming freight, which is 
heavy compared with outgoing freight. 
The larger refineries at Boston, New 
York, Philadelphia, Baltimore, New 
Orleans, and San Francisco receive raw 
sugar and fuel in cargo quantities at 
the lowest rates and ship in smaller 
quantities to the market. The terri- 
tory served by a refinery is limited 
largely by the freight rates on sugar. 

Special cases like the foregoing 
should not be confused, however, with 
the broader class of miscellaneous man- 
ufacturing which is subject to the in- 
fluences mentioned below: 


1. Power supply. 

2. Labor supply. 

3. Natural resources of the district. 
4. Transportation facilities. 

5. Local market. 


Order of importance of the foregoing 
influences varies with the special re- 
quirements of a particular industry. 


POWER SUPPLY 


Since steam plants are competing 
successfully with hydro-electric plants 
in central station practice, and since 
electric power transmission systems 
have been developed to deliver power 
economically over such large areas, the 
advantages formerly enjoyed by locali- 
ties. near hydro-electric plants or sup- 
plies of cheap fuel have been extended 
to more remote places. Comparatively 
cheap power is available at so many 
places that the cost of power is more 
nearly uniform and this item is not 
nearly so often the deciding factor as 
it used to be. To large users of 
power, however, or to those whose 
process steam requirements are suffi- 


Wherever a railroad crosses a river 
there is a potential factory site; the 
combination of transportation, water 
supply, and drainage is valuable to 
many classes of industry 
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cient to give power as a byproduct, a 
small difference in the cost of power 
or in the cost of fuel may amount to 
enough to exert an important influence 
upon the choice of location. 

The reliability of the power supply 
may be just as important as the cost. 
Wherever there is a supplementary sup- 
ply to insure continuous service, there 
is an advantage to offer industries that 
cannot afford to have their power sup- 
ply interrupted, and which find it eco- 
nomical to purchase power rather than 
to build their own power plants. 


LABOR SUPPLY 


Labor supply has to be studied from 
different points of view for various in- 
dustries, and conditions in this respect 
have changed rapidly within the last 
few years. Legislation regulating the 
wages and working hours, while not 
in effect at present, has done much to 
make wages and working hours uni- 
form, and additional] legislation along 
the same lines may be expected. In- 
dustries seeking locations where lower 
wages apply should bear in mind that 
the minimum wage may become uni- 
form throughout the country and that 
the scale of wages in the higher brack- 
ets may be influenced largely by cost 
of living and the relation between 
supply and demand of labor. 

For example, in a mild climate and 
in a rural district the cost of living is 
lower than it would be in a thickly 
populated district in a cold climate, 
and the scale of wages might be ex- 
pected to be lower. Local customs 
and characteristics of the population 
also affect the cost of living, and are 
reflected in the wage scales. 

There are districts where low-wage 
industries have predominated and 
where the habits of the people are in- 
fluenced by the prevailing average 
wage. Other districts, where there are 
a large number of well-paid, skilled 
workers, have established customs that 
require comparatively high wages. 

An ideal balance of skilled and un- 
skilled workers, with housing accom- 
modations and amusements ranging 
from the low-wage through to the 
high-wage scales, is to be found only 
in a few industrial districts. This 
condition, however, is the objective of 
constructive industrial development, 
whether for a city, a district, or for 
the country as a whole. 

Districts that have been character- 
ized by labor disputes have to offer 
other important advantages in order 





to compete with districts that have 
harmonious relations between employer 
and employee. A community that en- 
joys these harmonious relations should 
make every effort to preserve them 
and should therefore be wary of new 
enterprises that have been associated 
with labor disputes. 

Outstanding example of the influence 
that labor conditions may have upon 
plant location is found in the U. S. 
Steel Corporation’s decision to spend 
$29,000,000 for new capacity at a pro- 
duction center—Birmingham—where its 
labor problems thus far have been less 
complex, and where state and local 
interests are sympathetic. However, 
the new tin plate mill scheduled for 
Birmingham will also save transpor- 
tation charges and time in.serving a 
territory that is now absorbing a stead- 
ily increasing volume of tin plate— 
largely due to tremendous expansion in 
canning activities in the Southeastern 
and Gulf States. 

Labor supply had much to do with 
Chrysler’s recent transfer of its air 
conditioning subsidiary, Airtemp, Inc., 
from Detroit to Dayton. There was 
plenty of room for expansion in De- 
troit, but the business was growing 
and a larger supply of skilled labor 
was needed. Dayton, where Frigidaire 
and National Cash Register have built 
up a pool of expert labor over a long 
period, seemed the ideal spot for this 
type of industry. 

Labor conditions and tax burdens 
are held responsible for the recently 
announced decision of a Racine manu- 
facturer to transfer operations to Mo- 
line, Illinois. 


NATURAL RESOURCES 


The presence of natural resources 
and raw materials in a community fur- 
nishes obvious advantages for certain 
industries. The foregoing examples 
of electro-chemical, sugar, steel, and 
flour milling plants illustrate the im- 
portance of this particular point. 
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Newest example, however, is the pa- 
per migration to the South, a new 
process having made it possible to pro- 
duce Kraft and certain types of pulp 
from slash—a fast-growing pine. Vast 
tracts of this pine are available in the 
Southeastern States, and are capable, 
when properly replanted, of producing 
a continuous supply to a centrally 
located plant. 

Chemical and paint industries are 
among others that have succumbed to 
the lure of savings that may come 
from locating production closer to raw 
materials. A zine company has re- 
cently transferred smelting operations 
from Illinois to the Texas Panhandle, 
a thousand miles or more closer to its 
ore mines in New Mexico, and where, 
incidentally, it can buy natural gas for 
the smelting process at a fraction of 
what it cost to smelt with coal, even 
though the coal came from the com- 
pany’s own mines. 

A paint manufacturer has built a 
new plant in Jacksonville, Florida, for 
the processing of resin. Since pro- 
duction of turpentine, resin, and tung 
oil practically centers in the south- 
eastern section of the country, partial 
migration of the paint and varnish 
industry seems on the face of it to be 
an economically sound move. 


TRANSPORTATION 


Improvement in transportation facili- 
ties accounts for a large part of the 
movement of industries since the early 
development of the larger population 
centers on the seaboard, the navigable 
rivers, and the trunk line railroads. 
Modern highways and _ automobile 
trucks have proved to be formidable 
competitors to the railroads and have 
opened up industrial developments at 
places where railway transportation 
has been either comparatively expen- 
sive or not available. The railroads, on 
the other hand, have developed better 
service, and industry generally has 
profited by improved transportation. 
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The effect has been to extend industrial 
development far beyond the areas for- 
merly considered economical for manu- 
facturing purposes. 


MARKETS 


The influence of a distribution cen- 
ter or market on the location of an in- 
dustry is greater for some industries 
than it is for others, but it is gen- 
erally true that every manufacturer 
would like to be as near as possible to 
his center of consumption. The large 
cities, therefore, are primarily the most 
attractive locations for industry be- 
cause they offer the largest 
markets. Such disadvantages 
as the high cost of living, the 
disturbing influences charac- 
teristic of large population 
centers, and the high cost of 
land and buildings are often 
sufficient to overcome the at- 
traction of being near mar- 
kets. Improved communica- 
tions and transportation have 
made it possible to assemble 
materials and to distribute 
products economically over 
much greater distances than 
seemed possible when many 


Steel mills are best located where 
raw materials can be most eco- 
omically assembled. At Gary, 
ore comes by water from the 
Lake Superior deposits 





Cost of living is one of the fac- 
tors that may influence plant 
location. Generally speaking, 
cost of living in a rural dis- 
trict is lower than in a thickly 
populated community 


of our present large manufacturing 
plants were established. This accounts 
for the establishment of branches and 
the tendency otherwise to decentralize. 

The foregoing brief summary of the 
most important elements affecting the 
location of industry leads to the con- 
clusion that many important industries, 
which chose their locations before pres- 
ent transportation and power distribu- 
tion facilities had been developed and 
before recent political and economic 
trends could be forecast, would choose 
another location if they had the chance 
to start all over again. 

The fact is, many of them have 
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FACTORY MANAGEMENT and MAINTENANCE 


grown to such large proportions that 
they cannot afford to move as a unit. 
There seems to be a tendency, how- 
ever, to establish branches at strategic 
distribution centers or where manu- 
facturing can be carried on most eco- 
nomically, and gradually to transfer ac- 
tivities to these branches rather than 
to increase the capital investment in 
the larger plant. 

A substantial part of the decentral- 
ization movement takes form in the 
development of industrial communities 
on the outskirts of metropolitan dis- 
tricts. This makes possible some of 
the advantages of more remote loca- 
tions without losing contact with the 
market or with important reservoirs 
of labor. The Clearing Industrial Dis- 
trict in Chicago affords an excellent 
example of this type of development. 


SOME of the local legislation recently 
enacted or proposed is of such a na- 
ture to cause new industries to avoid 
certain cities or localities, as well as 
to cause old industries to seek new lo- 
cations. It is difficult to predict legis- 
lation with any degree of accuracy, but 
the characteristics of the population 
and the historical background of a 
given locality should furnish a clue as 
to what might be expected. 

There are many secondary features 
that affect the location of a plant. 
Some of them appear to be compara- 
tively unimportant, but when applied 
to a specific case they may become 
major considerations. 

Cost of real estate and cost of con- 
struction vary from place to place, 
and in general are lower as the loca- 
tion gets farther away from the big 
cities. Land available at a reasonable 
cost, so that the industry can afford 
to purchase a comparatively large site 
and have plenty of room around its 
buildings, is a very desirable feature. 
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Many industries will not consider a lo- 
cation where the cost of land is so 
high that they cannot afford to have 
a fair-sized lot. Additional land is 
valuable as provision for future ex- 
tension as well as for protection, com- 
fort, and privacy. The cost of factory 
construction does vary, but not enough 
to be a major item in many cases. 
Where the industry has a choice of sev- 
eral good locations, it is natural to 
select the one where cost of construc- 
tion and cost of land are lowest. 

During the last five years, factory 
locations have been influenced too much 
by the availability of vacant buildings 
for sale at a small part of their re- 
placement cost. Some of these build- 
ings, undoubtedly, are good investments 
for their new occupants. In other cases 
it may be found that the saving in first 
cost is a small item when compared 
with other obligations involved in the 
rush to pick up something because it 
seemed to be cheap. Fortunately most 
of the usable vacant buildings have 
been absorbed, so that the location 
problem is now on a somewhat more 
reasonable basis. 

Taxes are not only important items 
of operating cost but also indices of 
conditions that affect the industrial 
prosperity of a district. There are 
many instances where industries have 
been taxed out of existence and where 
inducements have been offered to other 
industries later, after the original in- 
dustries had been either destroyed or 
forced to move. The trend of taxa- 
tion is discouraging to industrial de- 
velopment in many directions, and 
wherever a conservative, reasonable tax 
policy is in evidence, industries usually 
become interested. The actual amount 





Cost of transportation is the 
major influence on the se- 
lection of a site for a sugar 
refinery. Seaboard refineries 
receive raw sugar and fuel 
in cargo lots, ship in smaller 
quantities to the market 





of the tax is not so important as the 
history behind it. 

Some recent increases in corporation 
income taxes, and other taxes that are 
equivalent to capital levies, might be 
cited, were it not for the fact that 
other new taxes may be in effect by 
the time this article is printed. It is 
therefore advisable to scrutinize the 
tax situation carefully and to consult 
local taxpayers and local officials in 
order to get a true idea of what taxes 
might be at a prospective location. 

The effect of topography and soil 
conditions becomes important when de- 
ciding upon the exact location within 
a given area. Well-drained, compara- 
tively level, solid ground is always 
desirable, but grading, drainage, and 
expensive foundations are often worth 
while in order to take advantage of a 
site that offers outstanding economies 
which will soon pay for the expense 
of improvements. 


WHEREVER a railroad crosses a 
river there is a potential factory site 
because the combination of transporta- 
tion, water supply, and drainage is 
valuable to many classes of industry. 
This suggests a precaution against 
stream pollution. Riparian rights never 
include the right to discharge mate- 
rials that will injure plant or animal 
life or otherwise pollute a stream, but 
there is evidence of such an interpreta- 
tion in some cases. The result is that 
state laws against stream pollution are 
being enforced more generally than in 
the past, and new laws are being en- 
acted to prevent stream pollution by 
industries. This has a direct bearing 


on the location of some industries 
which must remove objectionable ele- 


ments from their waste or find a loca- 
tion for the plant where the waste will 
be harmless. 

The effect of climate on industrial 
development has been the subject of in- 
teresting discussions. It is easy to 
defend the theory that either a se- 
verely cold climate or an unusually 
warm climate is not as good as a tem- 
perate climate for industrial operations. 
Outstanding successes in both extremes 
of climate contradict this theory, and 
one explanation is that native labor 
works well in the climate to which it 
has been accustomed. 

In general the most extensive indus- 
trial development is found in the cooler 
climates. This is confirmed both in 
Europe and in the United States. One 
reason may be that agricultural pur- 
suits are more profitable in the warmer 
climates, but often this theory is sub- 
ject to exceptions. It is true, how- 
ever, that climate alone does not often 
prove to be the deciding factor in an 
industrial location. Some other impor- 
tant factors may depend upon climate, 
but a manufacturing plant will as a 
rule find its location determined with- 
out much regard to the weather. 

Sometimes there are several places 
that from a strictly technical point 
of view appear to be equally good for 
a plant location. It then becomes im- 
portant to decide in which one of these 
places the people who run the factory 
prefer to live. A number of plant lo- 
cations have been selected on this basis, 
which illustrates the importance of 
developing the cultural and recreational 
aspects of community life in order to 
attract and preserve the sources from 
which these features may receive mate- 
rial support. 


Ewing Galloway 


























A 550-FT. WALL of glass encloses the west side of the 
machine shop at the Electro-Motive Corporation’s plant, 
La Grange, Ill. It will disappear and another area just 
like that now in use will open up when developments are 
completed. This view shows a small section of the ma- 
chine shop as it appears from the main erecting aisle 
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What Type of 
Plant to Build 


decided upon the erection of a new 

plant and the locality in which it 
is to be built, will be confronted with 
the problem of determining the type 
of building best suited to his needs— 
whether it should be a single-story or 
multi-story structure. <A factory 
should not only be suitable for 
the work to be done in it, but it 


‘Te MANUFACTURER who has 


MORITZ KAHN 


Vice-President, Albert Kahn, Inc. 
Detroit 


method of transportation. Such prod- 
ucts as drugs, chemicals, foodstuffs, 
beverages, shoes, clothing, small ma- 
chines and parts, small springs and 
screws can be transported by gravity 
or by vertical conveyors, and for their 
manufacture the multi-story building 





should also assure that the work 
be done most economically and 
expeditiously. The nature of the 
building will have considerable 
bearing on the matter. 

Many designers, when asked 
their opinions, immediately reply 
that the single-story type is pref- 
erable. The subject, however, 
is worthy of more than a snap 
decision. In some cases the lo- 
cality, or the area of land avail- 
able, or the cost of the land will 
affect the situation. In others the 
work to be done will be a de- 
ciding factor. Foundries, forge 
shops, steel rolling mills, press 
and stamping shops, or heavy ma- 
chine shops, for example, will 
necessarily be of the single-story 
type. For the purpose of this 
article, however, it is assumed 
that the locality, area of land, 
and cost thereof are not govern- 
ing conditions, and that either a 
single or multi-story building can 
be used. Under these assump- 
tions, what are the conditions 
that influence selection? 

We know that material in 
course of production is trans- 
ported the least distance in multi- 
story buildings where depart- 
ments for successive operations 
can be placed one over the other; 
the story height is then a factor 
in distance of transportation. 


In single-story buildings the 
material must be transported the 
length of adjoining or interven- 
ing departments for successive 
operations, and this will be 
greater than the story heights. 
We have a point here in favor 
of the multi-story building. But 
distance is not so important as 


MORITZ KAHN (C. E., University of 
Michigan, 1903) practised engineering in 
England from 1905 to 1924, built such 
well-known motor plants as Daimler at 
Coventry, Albion in Glasgow, Vauxhall 
in London. 


He joined Albert Kahn, Inc., in 1924, 
went to Russia four years later, designed 
the famous tractor plants at Stalingrad and 
Cheliabinsk, as well as structural steel, 
motor car, roller bearing, airplane, asbes- 
tos and aluminum plants. His concern 
completed its Russian contracts in 1932. 
General Motors, Chrysler, and Ford are 


all Kahn customers. 
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almost invariably proves of advantage. 

When transportation to different 

floor levels depends upon the use of 

elevators, or when the product is 

heavy, large, or bulky, or when the 

assembly of parts is performed on 

long lines of horizontal conveyors, then 

the single-story building will best 

serve the purpose. If such con- 

ditions do not definitely decide 

the matter, if one has complete 

freedom of choice, then generally 

it can be assumed that the single- 

story type will prove the most 

suitable. It is more economical 

to build; can be more expedi- 

tiously erected; involves less 

wastage of floor area; offers bet- 

ter facilities for natural lighting 

and ventilation; permits wider 

column spacing to facilitate proc- 

ess layouts; provides greater 

flexibility of departments for 

modifications in manufacturing 

methods; and is simpler to ex- 
pand than the multi-story type. 


HENRY FORD was probably the 
first industrialist to see the ad- 
vantages of the single-story fac- 
tory building. His first automo- 
bile plant, erected in Highland 
Park, Michigan, his early assem- 
bly plants in New York, Phila- 
delphia, Buffalo, Cleveland, and 
other cities were multi-story 
structures. A few years’ experi- 
ence disclosed their disadvan- 
tages, and although their con- 
struction cost totaled many mil- 
lions of dollars he had _ the 
courage to abandon them all, re- 
placing them with single-story 
buildings. His River Rouge 
Plant, where construction cost 
approximated $100,000,000, com- 
prises a group of single-story 
buildings. His new assembly 
plants at Long Beach, Richmond, 
Seattle, Edgewater, Chicago, 
Memphis, Buffalo, Charlotte, 
Philadelphia, Mexico City, Sao 
Paulo, Yokohama, and in other 
cities — buildings costing from 
$2,000,000 to $6,000,000 each—are 
all single-story type. This ex- 
perience, on so large a scale, is 
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Pleusing appearance can be had 
at no increase in cost by giving 
the structure suitable mass and 
proportion, and by _ skillful 
handling of materials 


substantial evidence of the desirability 
of the single-story factory wherever it 
can be used. 

Before the Soviet Government em- 


barked on its industrialization pro- 
gram, a commission of Soviet engi- 
neers spent two years in this coun- 
try studying our foremost industrial 
plants. This careful investigation, by 
an independent group of engineers, re- 
sulted in the single-story type of build- 
ing being used wherever possible for 
the many plants constructed in the 
program. This is confirming evidence 
of our views on the subject. 


THERE are cases, however, where 
plants can advantageously comprise a 
combination of the single and multi- 
story types. Where the product is of 
such a nature that its manufacture is 
best accomplished in a _ multi-story 
building, and where the size of the 
plant necessitates several of these 
multi-story units, the intervening 
courts between the units can be roofed 
over so that the entire ground floor 
will be one large, unbroken area. This 
ground floor facilitates communication 
between the various units, and it pro- 
vides admirable space for receiving 
and storing raw materials, assembly 
of parts, and storage and shipping of 
the finished product. This is the de- 
sign adopted for the new plant now 
in course of construction at Plymouth, 
Mich., for the Burroughs Adding Ma- 
chine Company, where the company 
will manufacture typewriters and simi- 
lar kinds of office equipment. 

After the type of building has been 
selected, it will be necessary, if the 
plant is of large proportions, to de- 
termine whether the various depart- 
ments should be housed in separate 
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buildings or under one roof. In many 
instances the work performed, as in 
foundries, forge shops, or heavy press 
shops, necessitates separate buildings. 
Otherwise the plant should be con- 
tained under one roof so far as prac- 
tical. We do not, for the moment, 
include plants like the River Rouge 
Plant, where the magnitude of the 
industry requires many separate build- 
ings. But, in general, the entire plant 
can and should be housed under one 
single roof. 

A group of separate buildings is 
more costly to construct than a build- 
ing under one roof. The former re- 
sults in wastage of workable floor area; 
increases operating and maintenance 
costs; and increases the cost of heat- 
ing because of radiation through the 
extra wall surfaces. The construction 
of pavements between separate build- 
ings is an item of additional cost. The 
intervening courts must be kept clean 
and, in winter, free from snow. Other 
similar items that increase costs could 
be mentioned. 

Of more consequence, however, from 
the manufacturer’s point of view is 
the fact that a plant consisting of sepa- 
rate buildings is not so flexible as a 
plant under one roof. In the former, 
rearrangements of departments on ac- 
count of changes in manufacturing 
methods are often hampered; future 
expansions are impeded. Furthermore, 
additional separate buildings are 
erected, wherever convenient, as the 
industry grows, and eventually the 
plant develops into a disorganized group 
of buildings which makes efficient op- 
eration almost an impossibility. 

A good example of an entire factory 
contained under one roof is the Plym- 
outh plant in Detroit. The building, 
400 ft. wide by 2,400 ft. long, is said 


Company, Baltimore. The 


advantage. 


to be America’s largest motor plant un- 
der one roof. Many industrialists are 
now replacing old plants, consisting 
of separate buildings, with new plants. 
contained under one roof. The com- 
mercial body plant of the Chevrolet 
Motor Company, recently erected in 
Indianapolis, is a typical example. It 
is well to bear in mind that where 
the plant is contained under one roof, 
there should be uniformity of column 
spacing throughout. This facilitates 
relocating or altering the size of de- 
partments, and simplifies changes in 
layouts. Uniformity of column spac- 
ing increases the flexibility of the plant. 

This leads to the question: ‘What 
is the proper column spacing for a 
factory building?” Here again we 
eliminate special cases where the na- 
ture of the product, or the need for 
overhead cranes, or other similar con- 
ditions determine the column spacing, 
and confine ourselves to general cases. 
It is of great advantage to have the 
columns as far apart as possible, com- 
patible with practical considerations of 
construction cost. A reduction in the 
number of columns naturally results in 
a saving of workable floor space. It 
also facilitates the layout of, and causes 
least interference with, the production 
equipment. 


FOR some time column spacings of 
about 30 ft. in both directions were 
considered suitable for single-story 
buildings. This was the economical 
spacing for the structural steelwork in 
the roof trusses. Recently, however, 
there was devised for roof construction 
a new design that actually results in 
a saving of structural steel when the 
size of the bay is doubled—that is, by 
having columns spaced 30 ft. apart in 
one direction and 60 in the other. 
This new design enables columns to: 
be spaced about 60 ft. apart in both 
directions at an extra construction cost 


of only 6¢ per square foot of floor 


area. The new plant erected by the 
Pratt & Whitney Aircraft Corporation 
at Hartford, Connecticut, has columns 
spaced 64 ft. apart in both directions. 
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Assembly plant, Chevrolet Motor Car 
entire 
plant is under one roof—always : 
This plant can be 
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tended in three directions. 
ity of column spacing facilitates the 
relocation or 
ments, simplifies layout changes 


Uniform. 


alteration of depart- 


The extra cost of construction result- 
ing from these large spans was only 
9¢ per square foot of floor area. 

Width of multi-story buildings will 
influence the column spacing. Good 
natural lighting and ventilation can be 
obtained in buildings 60 to 84 ft. wide. 
With this width the economical column 
spacing, for floor loads up to 150 Ib. 
per square foot, becomes 20 ft. to 28 ft. 
in both directions. With column spac- 
ings in excess of 30 ft. the construc- 
tion cost of multi-story buildings 
mounts rapidly. 

A floor load of 150 lb. per square 
foot has been mentioned because this 
working load will suffice for most manu- 
facturing that can be performed in 
multi-story buildings. In fact, the 
floors of many factory buildings need 
not be designed to carry working loads 
in excess of 100 lb. per square foot. 
We again eliminate special cases where 
heavy concentrated loads are carried, 
and which require special treatment. 

Manufacturers often request factory 
floors strong enough to carry working 
loads greatly in excess of their require- 
ments. This unnecessarily increases 
the cost of construction. One should 
not take a specific applied load and 
divide it by the area of floor imme- 
diately beneath the load to determine 
the proper working floor load for the 
building. All machines or stacks of 
material are separated by aisles, gang- 
ways, or clearance spaces. These areas 
(which are not subject to heavy load- 
ing’) should be taken into consideration. 
Then it will be found that a directly 
applied load of say 400 lb. per square 
foot might cause a working load of no 
more than 100 lb. per square foot. 

Once the correct working floor load 
has been decided, all floors of the 


Multi-story buildings lend themselves to 
chemicals, 
food products, small machines and parts, 
and other products where gravity or ver- 
tical conveyors can be used to move 


This is the Parke. 


the manufacture of drugs, 


materials in process. 
Davis plant in Detroit 
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building should be designed for this 
load even if a lighter working load 
might suffice for certain areas. Uni- 
formity in floor load, like uniformity 
in column spacing, enables departments 
and process layouts to bé rearranged 
at any future time without structural 
alterations. 


SUITABLE story height depends upon 
many contingencies. In a multi-story 
building, a floor-to-floor height of 12 ft. 
6 in. will suffice for general manufac- 
turing purposes if the building is 60 
ft. wide. This dimension should be 
increased up to 14 ft. in buildings up 
to 84 ft. wide. With these heights the 
area of glass in the walls amounts to 
approximately 25 per cent of the floor 
area; this results in good natural light- 
ing. These heights also permit the 
installation of overhead conveyors for 
products that are ordinarily manufac- 
tured in multi-story buildings. 

In single-story buildings a height of 
14 ft. from floor to underside of roof 
truss has been found most practical. 
Here it is not a question of glass area 
in the outside walls, because the roof 
monitors are the principal source of 
light. The height, however, is neces- 
sary to accommodate overhead con- 
veyors which will carry more bulky 





















products than in multi-story buildings. 
In structures having overhead cranes 
or high machines, the floor-to-truss 
height must naturally receive special 
attention. 

Probably the most essential require- 
ment of the factory building is that 
it should be well planned. Unfortu- 
nately, this requirement often receives 
too little attention. Given a suitable 
location, the proper type of building, 
the correct column spacing, adequate 
floor loads, and the most economical 
form of construction—even then, if the 
building is poorly planned, it will not 
adequately fulfill its purpose. 

An article as short as this must be, 
can merely touch upon a few general 
principles of good design. The layout 
of any industrial building should be 
simple and straightforward. An in- 
tricate plan might look interesting on 
paper, but it does not lend itself to 
efficient operation. Wherever possible, 
the factory should be designed for 
straight-line production—the raw ma- 
terial coming in at one end and the 
finished product going out at the other. 
In multi-story buildings, elevators, 
stairways, toilets, and locker rooms 
should be placed where they cause the 
least interference with conveyors and 
process layout. They can advantage- 
ously be concentrated in wings pro- 
jecting from the sides or ends of the 
working floor area. The stairways 
should adjoin the elevators. 

The wings containing these utilities 
should be placed where they will not 
impede future expansion. A _ well-de- 
signed single-story plant will permit 
future horizontal expansion in at least 
three directions; multi-story buildings 
that are well planned will permit verti- 
cal expansion by means of additional 
floors. In the latter type the founda- 
tions and supporting columns should 
be designed to carry a certain number 
of future additional floors. 

Auxiliary buildings, such as power 
houses and the like, should be located 
where they will not impede future ex- 
pansion of the plant. The subject of 


future expansion is stressed because 
no plant should be designed merely for 
requirements. 


the immediate Works 











are intended to succeed; success in- 
volves growth; and a_well-conceived 
plan will permit future expansions 
without disarranging the original 
scheme of operation. 

Reverting to the subject of toilet 
rooms, they should be located so no 
employee need walk more than 150 ft. 
to use them. A simple calculation will 
show the importance of this fact. As- 
sume that a factory building is 600 ft. 
long and 300 ft. wide and that there 
are 500 employees working at an aver- 
age rate of 90¢ per hour. If the 
toilet facilities are all concentrated in 
one room at the end of the building, 
the time lost in walking will cost the 
employer about $22,500 per annum. If 
the toilet facilities are divided and 
placed in two rooms, each located at 
the quarter-way points in the length 
of the plant, the walking time lost will 
cost the employer only $5,625. And 
this annual saving can be made at 
almost no increase in construction cost. 

In single-story buildings, toilet rooms 
placed in the working floor area prove 
objectionable because they impede the 
process. But this drawback is easily 
overcome by constructing the toilet 
rooms on raised balconies, with clear 
floor space underneath. 

Careful attention should be given to 
natural lighting, with reference to both 
sufficiency and uniformity. Natural 
lighting in single-story buildings can be 
effected by means of roof monitors 
wherein the area of glass should ap- 
proximate 20 per cent of the floor 
area. The glazed sash should have ven- 
tilators, either manually or mechan- 
ically operated. Incidentally, the use 
of narrow monitors should be avoided. 
The best effect is obtained’ when the 
monitors are as wide as possible. This 
results in greater uniformity of light- 
ing at the working plane. 


As previously intimated, the purpose 
of the factory building is efficient, eco- 
nomical, and expeditious production, 
and so the planning of the interior is 
of primary importance. But the ex- 


ternal appearance of the building is 


also of importance. There is no rea- 
son for factories being ugly. All of 
them can at least be presentable. Many 
can be made quite imposing. And this 
result can be attained at little, if any, 
extra cost of construction. 

A pleasing elevation does not nec- 
essarily depend upon the application 
of costly ornamentation. A capable 
designer will obtain the desired effect 
by composition, mass, and proportion, 
and by skillfully handling the mate- 
rials of construction—methods that do 
not increase the construction cost. The 
publicity a manufacturer derives from 
occupying an attractive building that 
distinguishes the enterprise costs him 
nothing. There is another reason of 
still more consequence and that is the 
effect such a building has on the em- 
ployee. Pleasing surroundings and 
ideal working conditions inspire in the 
worker a feeling of contentment and 
a pride in his work. This spirit is then 


reflected in production costs and in the 
quality of the finished product. 

Before definitely deciding upon a 
new plant the manufacturer prepares 
an estimate of the capital outlay re- 
quired. Many items will enter into the 
budget—not the least important of 
which is the estimated cost of the buikd- 
ing itself. It is difficult to develop a 
schedule of construction costs that can 
be applied universally. The cost of a 
building often depends upon the city 
in which it is built; the accessibility 
of the site; the nature of the subsoil 
as affecting the cost of foundations; 
the size and shape of the structure 
itself; the type of building material 
used; the quality of internal and ex- 
ternal finishes; and the nature of the 
plumbing, heating, lighting and venti- 
lating systems installed. Other contin- 
gencies will also govern. The accom- 
panying schedule is given merely as a 
guide to assist in preparing the budget. 





FACTORY BUILDINGS 
SCHEDULE OF CURRENT CONSTRUCTION COSTS 





Type of Buildings 


Multi-story buildings for light manufactur- 


Multi-story buildings for heavy manu- 
ENE UL Se oe a eR 
Multi-story warehouses................. 
Single-story buildings for general manu- 
RESTS SEER een re 
Single-story buildings for heavy manu- 
BARREN M ER ee eae ols heeds wits 
Single-story warehouses................ 
ng hick unc hneh is iin iy dxins 
Forge shops (exclusive of hammer founda- 
ETC TEN MR ESSERE otra Sa epee A a 
Press and stamping (exclusive of press 
RE reer tere 
Heavy machine shops (exclusive of 
machine foundations)................ 


Cost per Square Foot of Floor Area 





$1.70 to $2.15 


Fire-Resisting Fireproof 


$2.00 to $2.50 


2.00 to 2.50 2.30 to 2.85 
1.70 to 2.15 2.00 to 2.50 
1.65 to 2.10 1.90 to 2.40 
1.90 to 2.40 2.20 to 2.75 
1.40 to 1.75 1.70 to 2.20 

$3.00 to $4.00 

3.00 to 4.50 

2.75 to 4.50 

3.00 to 4.50 
























A manufacturer sometimes. ap- 
proaches the subject of factory cost 
from the wrong point of view when he 
seeks that which is cheapest. His aim 
should be economical construction, but 
no saving should be introduced that 
might increase maintenance or produc- 
tion costs. Construction costs are in- 
curred but once. Production costs go 
on year after year. The manufacturer 
should first determine what he can af- 
ford to spend and then try to obtain 
the most effective building for the funds 
at his disposal. 


Widely spaced columns permit effi- 
cient arrangement of equipment in 
the 
This 
despite the conspicuous absence of 
ducts. 


Ford Engineering Laboratory. 
building is air conditioned, 


They‘re there—in the columns 
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CorROsION costs many a head- 
ache, many a dollar in the plant 
that uses acids. Steel and wood 
sash are especially vulnerable. . . . 
Maintenance men in Republic Steel 
Corporation’s new wire mill at 
South Chicago can cross this worry 
off their list. There is neither steel 
nor wood sash in the cleaning room. 
Glass blocks let in light without the 


attendant danger of corrosion 
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To KEEP working areas clear in the new assembly shop at 
Boeing Aircraft Co., Seattle, concrete tunnels carry electric, water, 
gas, steam, and air lines. Sunlight streams in through sawtooth 
monitors and four horizontal bands of sash. Sash and insulated 
metal sheathing are bolted to steel girts affixed to wall columns, 
insuring maximum salvage in the event of expansion. 
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in Plant Design 






ALBERT S. LOW 
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esses and production technique, 

together with altered manage- 
ment methods and a new viewpoint 
toward employees, have largely remade 
requirements for the modern industrial 
manufacturing plant. 

Manufacturers in every field are in- 
creasing their productive _ efficiency 
through the use of new high-speed or 
automatic aquipment. They are con- 
trolling plant conditions to insure uni- 
formity of product and a higher work- 
ing efficiency. They are speeding the 
flow of materials and products inside 
the plant with conveyor equipment and 
industrial trucks. 

The combined effect of these and 
many other changes has set up new 


manufacturing proc- 








ALBERT S. LOW was graduated from Sheffield and higher standards of performance 
Scientific School of Yale University in 1911, which the plant itself must meet. Ob- 
has been with The Austin Company since 1913. viously, it must lend itself to the spe- 
Confronted with the task of building a rein- cific functions it is intended to fulfill, 
forced concrete plant for Continental Can Co. but more than that it should be adapt- 
in Toronto during the months of January, Feb- able to the future growth of the in- 
ruary, and March, he designed a steam-heated dustry. Straight-line operations are 
“storm jacket,” which made it possible to pour the basis of all modern production, and 
6,500 cu.yd. of concrete in temperatures rang- unless layout, column spacing, clear- 
ing between sub-zero and freezing. ances, and the structure itself are flex- 

ible enough to accommodate changes, 

Mr. Low’s most recent contribution is a new the plant is a gamble with progress. 

sawtooth type of welded structure that con- Increasing mechanization of indus- 
tributes maximum rigidity by application of try and the extension of progressive 
natural “tree form” principles. Cross members production methods have altered the 
and trusses are entirely eliminated. whole problem of management in many 


companies. Production equipment is 
so interdependent that every precaution 
against breakdowns must be _ taken. 
Supervisory methods have changed. 
Buildings designed and equipped for 
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closer and more centralized controls 
have been the result. Some provide 
walk-ways, others pulpits with public 
address outlets to stations along the 
production line. In each case the plant 
design is part and parcel of the mech- 
anism for controlled production. 


DAYLIGHTING 


Man’s experience from the beginning 
of time has been largely with work un- 
der natural daylight. His preference 
for the combination of sunlight and 
sky light that enters a factory through 
wall and roof openings is the result 
of this experience. 

While there are serious disadvan- 
tages in reliance upon daylight for 
plant illumination, it is the most effi- 
cient, the most intense, and the least 
costly means available. 

Windows in the side walls, the earli- 
est form of daylighting interiors, are 
still important notwithstanding the 
greater effectiveness attained by roof 
lighting. Today, continuous side wall 
sash to full ceiling height raises fac- 
tory walls to maximum daylighting ef- 
ficiency. Wall openings are also of 


VOLUME 95, NUMBER 4—APRIL, 1937 



































assistance in normal ventilation, pro- 
viding intakes which facilitate the up- 
ward circulation of used air. Since 
light traveling through a window falls 
rapidly in intensity as it passes toward 
the center of a building, provision usu- 
ally must be made for lighting the 
plant from above. 

Vertical monitors can be provided 
either transversely or lengthwise above 
the working area and generally cover 
something like one-third to one-half the 
width of the plant. 

Sawtooth roof construction, with ver- 
tical or sloping monitors facing the 
north to attain ideal conditions free 
from direct sunlight and glare, is fa- 
vored in many plants. This is particu- 
larly true in the printing, textile, and 
other industries, where direct sunlight 
is objectionable. It is important that 
the height of the monitors bear a 
proper relation to the side wall sash 
and the width of the aisles, if uniform 
light is to be obtained. 

The vertical sawtooth, like the con- 
ventional vertical monitor, has the ad- 
vantage of being more readily cleaned 
by wind and rain than sloping sur- 
faces or skylights, which are more 


Daylight streams through monitor 
and sidewall sash into offices and 
production areas of the Allen Cor- 
poration’s plant, recently com- 
pleted in Detroit. Horizontal lines 
in the sash accentuate the funce- 
tional lines of the structure 



















With outside light and ventilation 
barred, the massive walls and solid 
roof of the windowless factory 
permit exclusive use of artificial 
light at constant intensity and con- 
stant, year-round air conditioning 








difficult to maintain in clean and 
weather-tight condition. It is impor- 
tant that glass be washed periodically 
if maximum daylight is to be obtained, 
for a recent check-up at one plant 
showed that six months’ accumulation 
of dirt and grime, both inside and out- 
side, was directly responsible for a 60 
per cent decline in the lighting effi- 
ciency of vertical windows. 

Selection of the proper glass for 
enclosing side walls and monitors 
should be based upon the transmission 
characteristics of the glass. Various 
ribbed and hammered types of obscure 
glass transmit approximately 78 per 
cent of the light, which compares with 
82 per cent through clean, clear glass. 
The former are preferred in side wall 
and monitor enclosures because of their 
uniform light distribution, generally 
being used with steel sash which, prop- 
erly painted, insures long life and low 
maintenance cost. 

In modern industrial buildings larger 
glass sizes are being used. This elimi- 
nates the shadows caused by a multi- 
plicity of muntin bars and improves the 
general architectural effect. 

Because of its adaptability to func- 











tional architecture, glass block has 
already exerted a substantial influence 
in plant design. It permits the installa- 
tion of greater window areas which 
have a minimum of glare and a wide 
range of light transmission qualities, as 
well as high insulation values. Readily 
adaptable to all vertical lighting sec- 
tions, it is finding application in moni- 
tors where insulating characteristics 
are of specific aid to temperature con- 
trol and air-conditioning systems. It 
has the further quality of preventing 
entry of dust and dirt. Becoming an 
integral portion of any wall, it elimi- 
nates all need of sash and thus is of 
especial value where acid or other cor- 
rosive elements are present. 


ARTIFICIAL LIGHT 


Whatever form of construction is 
used, it will be necessary to provide 
adequate illumination at night and on 
dark days. Design of industrial light- 
ing systems requires careful consid- 
eration of many local factors. For ex- 
ample, some classes of work do not 
require high intensity; many do. Free- 
dom from glare and shadows is prac- 
tically essential in any installation. 
Quality of light is of prime importance 
when color discrimination is necessary. 
Improved fixtures, with new and bet- 
ter light sources, make possible results 
that could hardly be achieved a few 
years ago. 


WINDOWLESS BUILDINGS 


Efforts to increase production effi- 
ciency and to obtain more complete 
utilization of plant facilities has led, 





among other things, to the development 
of windowless buildings. In plants of 
this type, artificial lighting of adequate 
fixed intensity and year-round air con- 
ditioning are provided to insure uni- 
form working conditions and closer pro- 
duction control with continuous plant 
operation. 

With the controlled conditions that 
can be maintained inside the window- 
less plant, the usual objections to mul- 
tiple shift operation can be disposed 
of, since top efficiency is possible 24 
hours a day. By scheduling two 8-hour 
shifts or three 6-hour shifts in such a 
plant, a manufacturer can get along 
with 60 per cent of the floor space, 
equipment, and capital required where 
production is on a single 8-hour shift. 

Sound control, through the applica- 
tion of acoustics, facilitates concentra- 
tion on the work at hand. Air condi- 
tioning attains maximum efficiency in 
the absence of all exterior openings 
and with protective insulation which 
resists all outside thermal influences. 
The net result of uniform humidity, 
constant temperature, and purity of 
air raises the level of performance ma- 
terially and is of direct assistance in 
maintaining uniform quality of prod- 
uct at all times. It is interesting to 
note that in some plants production 
per employee varies as much as 15 
per cent with a 7 per cent change in 
temperature. 

While definite costs not encountered 
in daylighted plants occur in the win- 
dowless building, where all light, air, 
and temperature are “manufactured,” 
there are distinct maintenance econ- 
omies. There are no windows to keep 
clean, and air conditioning eliminates 





Coated papers produced by the Chillicothe Paper Co., 
are stored in an air-conditioned room where complete 
control of temperature and humidity insures against the 
distortions that would be likely to result from atmos- 
pheric variations 





























all dust and dirt, with the result that 
walls retain their brightness longer 
and lighting fixtures require cleaning 
much less frequently. 

Quality of product is immeasurably 
improved. The greater accuracy of 
workers, greater uniformity in mate- 
rials affected by humidity, and closer 
inspection of products possible under 
controlled conditions of the type per- 
mitted in a windowless plant are fac- 
tors to be weighed. 


AIR CONDITIONING 


The incorporation of air conditioning 
in industrial buildings has influenced 
the selection of a site in some cases, 
and has resulted in the development of 
special types of roof and wall con- 
struction that allow control systems to 
function to the best advantage. There 
are a great many sections of the coun- 
try where well water is available at 
low temperature without excessive 
pumping cost, and in such localities this 
can be used to replace or supplement 
mechanical refrigeration for econom- 
ical cooling. If the temperature is 
low enough, fair conditions can be 
maintained without the use of any 
refrigeration, and by utilizing a small 
amount of mechanical refrigeration in 
combination with well water, uniform 
relative humidity can be maintained. 

Insulation of walls and roofs of 
buildings to be air conditioned is highly 
important, due to the necessity of keep- 
ing heat loss to a minimum and pre- 
venting condensation where a _ rela- 
tively high humidity is maintained 
within the building. As a result, one 
finds the roof decks of air-conditioned 
factory buildings well insulated and 
the walls constructed of materials and 
of thickness to prevent heat loss 
through them. Due to the high heat 
loss through windows of single thick- 
ness, double sash or glass blocks have 
been employed in both side-wall and 
monitor construction, so that light may 
enter as in regular construction of 
window openings, but the heat loss will 
be reduced by the air space or vacuum 
existing in this type of construction. 

In multi-story buildings, it is highly 
important that sufficient space be al- 
lowed between the floor and ceilings of 
each story to permit the installation 
of ducts for the movement and dis- 
tribution of air. All window open- 
ings in both side-wall and monitor con- 
struction are of the fixed type when 
the atmospheric conditions within a 
building are to be completely controlled. 


INSULATION 


While the insulation of an industrial 
plant is essential where air condition- 
ing is to be employed, this is not the 
case with the average industrial struc- 
ture. Nevertheless, plant executives 
are becoming more conscious of the 
advantages of insulating their build- 
ings, purely on the basis of the sav- 
ing effected in heating costs during the 














winter months and the lower tempera- 
tures during the summer months. 

The roof deck of a one-story build- 
ing offers the greatest possibility for 
reducing heating loads by insulating. 
Some roofs, such as those composed 
of two or three inches of wood or gyp- 
sum, have relatively good insulating 
qualities in themselves. Other forms 
of decking, such as metal panels and 
concrete, have low insulating values. 
Insulating boards now available—made 
largely from wood, vegetable fibre or 
cork—are especially adapted to laying 
on top of the deck and underneath the 
roof waterproofing. Such board is 
either nailed or applied to the roof 
deck with hot asphalt, and the water- 
proofing materials, in turn, are fastened 
to the insulation with a hot application 
of asphalt. 

In selecting the roof insulation ma- 
terial, it is important primarily that 
it have low conductivity of heat. In 
addition, it should be firm enough to 
prevent damage to the roof waterproof- 
ing when it is walked upon, and should 
not expand or buckle after application. 
It should also resist disintegration and 
deterioration in the event of a leak 
in the waterproofing covering. 

In buildings having relatively high 
humidity in the interior, a layer of 
waterproof paper is sometimes used 
over the roof deck and underneath the 
insulating material to prevent absorp- 
tion of the dampness by the insulating 
material. Some insulating boards are 
now furnished with a sealed and vapor- 
proof coating of felt and asphalt. 

The roofs of multi-story buildings 
have insulation provided by the air 
space that often exists above the ceil- 
ing on the top floor and the roof deck 
itself. Excellent opportunity is af- 
forded here for the provision of addi- 
tional insulation in the form of gyp- 
sum fill, or mineral wool or glass wool 
laid on the top side of the ceiling. 

The insulating value of the roof 
waterproofing itself can be improved 
by using a material of light color, or 
one having reflective rather than ab- 
sorbing heat qualities. Light-colored 
roof surfaces absorb less heat, and re- 
flect more heat rays from the sun than 
black surfaces. 

Walls, as previously pointed out, can 
have their window openings insulated 
by the use of double sash or by glass 
block. The walls themselves, when 
built of masonry, can be insulated by 
incorporating air spaces in their con- 
struction through the use of hollow 
brick, tile, haydite or cinder block. 
Pre-fabricated metal panels insulated 
with board, mineral or glass wool, or 
exploded mica, offer excellent insulat- 
ing properties and are being used in- 
creasingly in industrial construction. 

The walls of the multi-story build- 
ings are relatively more important than 
the roof from the standpoint of heat 
loss and insulation. The reverse is 
true in one-story construction, due to 
the relation of the large roof area to 
the wall area. 





Ninety-eight welded columns, 65 ft. high and weighing 
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8 tons apiece, were shipped in pre-fabricated state to the 
site of the Electro-Motive Corporation’s plant at La 
Grange, IIl., where they support this 200-ton all-welded 


electric traveling crane 





Although the acoustical treatment 
of walls and ceilings has largely been 
used in office sections of industrial 
buildings or in drafting rooms, its use 
is now being extended to the manufac- 
turing portions of the plant to ab- 
sorb and reduce the objectionable noises 
caused by the operation of heavy pro- 
duction equipment. 


ACOUSTICAL TREATMENT 


The ceiling of the building, or bot- 
tom side of the roof deck, offers the 
best medium through which the ab- 
sorption and deadening of these noises 
can be accomplished. In one large 
manufacturing plant, the acoustical 
treatment of the ceiling was combined 
with the roof deck in such a way as 
to accomplish the two purposes with 
one type of construction. The under- 
side of the metal deck was perforated 
and its cells formed a combination air 
chamber and deadening area partially 
filled with sound-absorbing granulated 
rock cork. Over the roof deck an ad- 
ditional layer of insulated material was 
laid before the roof waterproofing was 
applied. The resulting combination 
ceiling and roof deck had not only a 
high factor or sound absorption, but 
also a relatively low coefficient of heat 
loss. This ceiling adapted itself well 
as a base for the light-reflecting paint 
so essential to efficient lighting. 

Acoustical treatment of walls is not 
so effective in the reduction of sound 
as in the ceiling. Where this is de- 
sired, it can be accomplished by the 
use of porous masonry material, such 
as haydite block or acoustical plaster, 
or by lining walls with precast mate- 
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rial of high sound-absorbent qualities. 

In addition to the acoustical treat- 
ment of walls and ceilings, it is often 
desirable to eliminate the transmis- 
sion of noises from vibration of 
manufacturing equipment transferred 
through the structural frame of the 
walls or building. This is done by 
providing separate foundations for ma- 
chines, by providing a cushion between 
the base of the machine and the foun- 
dation, and by using plastic joints be- 
tween the base and the floor. 

Where vibratory noises are prevalent 
in a factory section of the building di- 
rectly adjacent to the office, it is fre- 
quently desirable to float the surfaces 
of the dividing walls from the struc- 
tural members supporting these sur- 
faces, by the use of metal springs. 


WELDED CONSTRUCTION 


The are welding of structural steel 
in building frames has had a marked 
effect on the design of industrial 
plants, and the use of this method of 
construction offers some distinct ad- 
vantages. Noiseless in both its fabri- 
cation and erection, its use has been 
favored in the construction of build- 
ings in congested areas. 

Its development has made avaii- 
able new shapes of structural mate- 
rial which give a more economical dis- 
tribution of steel to meet given stress 
conditions. At the same time greater 
rigidity results, as the members are 
joined without the use of plates into 
a stiff integral unit—not only an ad- 
vantage in handling during erection 
but a permanent asset in the completed 
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structure, due to its added resistance 
to vibration. This is of particular 
importance where cranes or other mov- 
ing loads must be carried on the build- 
ing frame. 

Welded fabrication and erection has 

made possible the use of rigid-frame 
construction in industrial plants on a 
commercial basis and offers new build- 
ing cross sections not previously avail- 
able. These provide clean-cut interiors 
along functional lines, with unob- 
structed clearance from floor to roof. 
The rigid-frame type conforms closely 
to natural “tree” form, with members 
welded together to give maximum sta- 
bility to the entire structure. With the 
number of members kept to a minimum, 
their connections simplified and all 
surfaces made accessible, the cost of 
maintenance and cleaning is definitely 
lowered. 
Maximum uniform distribution of 
light without interference from transi- 
tory shadows is made possible by the 
wide aisles obtainable aid the ab- 
sence of cross members. At the same 
time all the structural strength nec- 
essary to carry cranes, monorails, or 
other special loading can be provided. 
The application of structural weld- 
ing in construction of large industrial 
plants has conclusively established this 
relatively new method as a factor of 
major importance in plant building. 
The more progressive cities have 
already incorporated provisions for 
welding in their building codes. 










































































EMPLOYEE SERVICES 


The bearing of locker, washroom, and 
first-aid facilities upon employee 
health, efficiency, and good will has es- 
tablished the necessity of providing 
convenience and comfort, as well as 
sanitation, which meet the worker’s 
personal needs. 

Today, proper location of such facili- 
ties cuts to a minimum the time lost 
in travel to and from production lines. 
Small locker rooms and washrooms 
have supplemented large central facili- 
ties at some factories, chiefly to facili- 
tate the handling of large plant popu- 
lations. By utilizing mezzanine levels 
for this purpose, facilities can be dis- 
tributed throughout the plant without 
obstructing the line of production and 
at the same time gain the advantages 
of natural light and ventilation. 
Walls and floors of the modern plant 
washroom and locker room are surfaced 
with glazed tile or similar material 
having cove base and rounded corners, 
to prevent absorption of odors and to 
facilitate cleanliness. Frequent air 
changes are provided through natural 
roof or wall ventilation, special venti- 
lating shafts, or general plant air- 
conditioning connections. 

Clean warm water always flows in 
plenty at the modern plant washroom, 
sometimes into batteries of multiple-tap 
wash sinks through individual mixing 
valves; sometimes from fountains where 
warm water runs continuously at one 
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fixed temperature; and sometimes from 


foot-controlled faucets serving  indi- 
vidual wash bowls. Showers are also 
provided in many plants where manu- 
facturing conditions make them de- 
sirable. 

Individual toilets equipped with lip 
bowls and high-grade non-absorbent 
seats of the split-front type are in 
general use. Individual urinals with 
automatic flushers have replaced the 
trough type in many plants. 

Increased emphasis upon plant 
safety may have reduced the serious- 
ness and frequency of accidents, but 
it has not lessened the emphasis upon 





foundation rests, these two factors de- 
determine the solution of the problem 
in any building project. It is apparent 
that the total load on individuai founda- 
tions in general in single-story build- 
ings is less than in multi-story struc- 
tures, inasmuch as the former support 
no floor loads, but carry only the roof 
load, the weight of the building super- 
structure, and loads imposed by any 
materials-handling equipment. 

In addition to the dead and live loads 
to be supported on building founda- 
tions, provision must be made for any 
impact caused by moving equipment, 
eccentricity in the application of load- 





Formed steel sections are clipped to the steel purlins to form 


a non-combustible roof deck. 
affords ideal protection against 
absorption in summer 


the provision of first-aid facilities. Im- 
provements in the accommodations for 
doctors and nurses regularly engaged 
in industrial service have kept pace 
with the other modern trends in fac- 
tory construction. 


FOUNDATIONS 


It is a familiar adage that a build- 
ing is only as good as its foundations. 
Those experienced in construction real- 
ize the real significance and importance 
of amply providing for this basic part 
of every structure. 

As the area of foundations, and the 
cost as well, is directly proportional 
to the load to be supported and the 
bearing value of the soil on which the 


Properly insulated, this roof 
heat loss in winter and heat 


ings, or future load resulting from 
additional floors or extensions. 

As the bearing value of soils may 
vary from a few hundred pounds per 
square foot for silty and alluvial soils 
to four to five tons for coarse gravel 
and sand or hardpan, and even higher 
for rock, its importance to the cost 
of the building is obvious. Borings 
and load tests should be made to de- 
termine the bearing value of soils en- 
countered on a building site and to 
determine the thickness and nature of 
the soil strata underlying it. It is 
likewise important that consideration 
be given to the stability of underlying 
strata when wet in locations where 
high water in adjacent streams may be 
involved. 
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The additional cost of building foun- 
dations required by poor soil bearing 
in some instances has cost several times 
the amount saved in the purchase of 
the site selected in preference to higher 
priced locations having good soil bear- 
ing conditions. 

Where it is necessary to build on 
sites where soil bearings of low values 
exist, special investigation and recom- 
mendations are advisable in each in- 
dividual case. Depending on the depth 
at which bearing is encountered, the 
level of water in the ground, the fric- 
tion value of the sub-soil strata, and 
other varying conditions, the choice of 
type of foundation would be made be- 
tween wood, concrete, composite or steel 
piling, concrete caissons, or a heavy 
reinforced concrete mat underlying the 
entire building area. 

Concrete foundations of the spread 
type are most economical on sites where 
soil having a bearing value of one ton 
per square foot is encountered, particu- 
larly in one-story construction. The 
foundations should be so designed that 
under normal conditions equalized pres- 
sure will exist. For exterior walls and 
piers the bottom of the foundations 
should extend to a depth equal to or 
below the frost line for that locality. 

Basements in one-story buildings can 
be seldom justified. The effective use 
of this space for storage or manufac- 
turing involves the installation of ele- 
vator equipment and shafts not other- 
wise required, so that the cost per 
square foot of the basement area is 
equal to or greater than an equivalent 
area on the first floor. In multi-story 
buildings having their first floor at car 
floor level and where the contour of 
the existing ground is below the street 
level, eliminating excavation, basement 
space may be economical provided such 





a floor can be used advantageously for 
storage. 

Where ground water is encountered 
above the basement floor level, or where 
the walls are subject to static pressure 
from adjacent bodies of water, the 
walls of basements must be reinforced 
and waterproofed integrally or with 
the membrane method, or both, which 
adds substantially to the cost of this 
type of floor space. 


WALLS 


The trend to modern architecture in 
industrial buildings is having a de- 
cided influence on the appearance of 
new plants being constructed today. 
Their exteriors and construction of 
walls and facing have been changed 
to meet the growing demand to se- 
cure good architectural appearance in 
the finished structure by the use of 
simple lines and details predominantly 
functional and horizontal, rather than 
by the addition of highly decorative 
features and ornamental detail. 

Horizontal panes of glass in continu- 
ous bands of steel sash accentuate the 
functional lines and reflect the indus- 
trial occupancy of the structure. By 
setting back side-wall columns a foot 
or two inside the exterior walls, it is 
possible to provide this continuous sash 
in either single-story or multi-story 
buildings. 

Brick walls are still the most fa- 
vored for the exterior of industrial 
buildings on account of the availability 
of good sources of supply throughout 
the country and the adaptability of 
brick building designs and detail. The 
lighter shades of face brick are favored, 
as are those with a smooth face. 

Terra cotta or cut stone with brick 
or tile masonry back-up is often used 



















































in place of face brick. Although more 
expensive, it gives an architectural ef- 
fect impossible to secure otherwise. 

In buildings where air conditioning 
is to be installed, the interior courses 
of masonry walls should be built of 
hollow brick, tile, haydite, or other 
block that gives additional insulating 
value. Glass block is used effectively 
in place of steel sash in such build- 
ings, both from the standpoint of archi- 
tectural appearance and insulation. 

Exterior walls of monolithic concrete 
are well adapted to modern construc- 
tion. The development of new form 
materials, such as plywood and fiber- 
board, has lowered the cost of securing 
pleasing surfaces in architectural con- 
crete exteriors. 

Because much of the weight of the 
side wall is carried directly by the 
steel frame rather than the founda- 
tion, the advisability of light-weight, 
non-combustible wall materials has 
brought about the development of pan- 
els of standard insulating board with 
steel sheets attached to each side with 
mineral plastic. These panels are se- 
cured directly to the structural steel 
frame of the building, and are joined 
with standard accessories to form a 
smooth exterior and interior wall sur- 
faces with good insulating qualities. 

Other wall panels are manufactured 
by pressing sheets into a form that will 
insure structural rigidity, at the same 
time providing an air chamber between 
the exterior and interior surfaces, 
which is filled with rock or glass wool, 
exploded mica, or some other loose in- 
sulating material. These panels are 
available in either painted or porce- 
lain enamel finish, and are set in plas- 
tic compounds to make their joints 
weather-tight. 

On storage buildings, rolling mills, 





Pre-cast slabs of cement tile in 
channel cross sections provide 
a non-combustible roof at the 
Electro-Motive Corporation’s 
diesel locomotive works 























Cork laid in compressed slabs over roofing paper 
provides insulation on this deck of yellow pine 
roof boards at the Standard Register Company’s 
press shop. Glass block admits light through 
monitors with minimum effect on temperatures 
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and many of the kindred industries 
where heat loss and appearance are 
not factors, various forms of corru- 
gated steel are used as wall covering. 
This is the most inexpensive type of 
side wall. These sheets can be had in 
either painted or galvanized finish, and 
in plain or copper-bearing steel or iron. 
Where longer life is required, corru- 
gated sheets of copper, aluminum, as- 
bestos, or asbestos-protected metal are 
commonly used. 

On the interior walls of power 
plants, wash and locker rooms, and 
toilet rooms, there is an increasing 
tendency to the use of glazed tile or 
brick, because of the ease of keeping 
the surface clean and sanitary. 


ROOFS 


Selection of the type of roof deck 
for an industrial plant depends upon 
certain desired properties and their 
relative importance as applied to the 
particular industry they are to house. 

Rigidity of roof structure is an im- 
portant factor, as the effectiveness of 
the waterproofing largely depends upon 
it. No roof is free from the concen- 
trated loads occasioned by people walk- 
ing on it, and the deck should support 
these loads effectively as well as the 
uniform live load. The total weight of 
the decking is of importance, as it has 
a direct bearing on the size and cost 
of structural members that support it. 

The insulating qualities of a roof 
deck are being considered more care- 
fully than formerly. Some roof deck 
materials have good insulating quali- 
ties by virtue of their own physical 
composition. In others it is necessary 
to furnish the insulation by the use 
of another material. 

The interior appearance of the ceil- 
ing of the building, the adaptability of 
its surface to painting, and the result- 





Where bed plates are provided at the 
Electro-Motive Corporation’s plant, they 
become integral portions of the building, 
designed for maintenance of absolute levels 
in assembly of diesel locomotives 


ing light reflection must also be taken 
into consideration. 

A roof structure, consisting of 2-in. 
or 3-in. dressed and matched yellow 
pine or fir boards, supported on either 
wood or steel purlins, is relatively low 
in first cost and has good insulating 
qualities, which may be increased by 
the addition of a layer of roof insula- 
tion. It offers a good surface for paint- 
ing and light reflection. In industries 
using sprinkler systems, no penalty is 
occasioned by this deck, even though the 
material is combustible. Since it is of 
average weight, and has these many 
advantageous qualities, it is used per- 
haps more generally than any other 
form of construction. 

The use of metal decks has increased 
more than that of any other deck dur- 
ing recent years because of their non- 
combustible nature, lightness in weight, 
and relative economy in cost, as com- 
pared to other non-combustible types 
of decking. This construction has no 
insulating value of its own, and insu- 
lating board must be applied to give 
the desired coefficient of heat loss. 

Pre-cast cement tile constitutes a 
very permanent type of non-combusti- 
ble roof construction. The underside 
of the tile forms a very good surface 
for painting, and in many plants the 
tiles are left in their natural light- 
colored state. This roof has the dis- 
advantage of weighing more per square 
foot than other types. Although it 
can be used without further insulation, 
at least 3 in. of insulation is desirable 
where heat loss is a factor. 

Poured-in-place concrete is used for 
the roofs of many multi-story build- 
ings to carry out the same type of 
fireproof construction that is used on 
the lower floors. This form of deck, 
although strictly fireproof, weighs 
more than any other form of construc- 
tion and should be insulated for 
economical heating. It is not a commer- 
cial type of deck for one-story con- 
struction, and in many multi-story 
concrete buildings today there is a tend- 
ency to use a steel frame construction 
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on the top floor with one of the other 
forms of lighter weight non-combustible 
decks to gain the advantage of broad 
aisles made possible by wider column 
spacing. 

Gypsum tile, either long span or pre- 
east slabs, is supported on T-iron to 
give a well-insulated, non-combustible 
roof. Poured-in-place gypsum, sup- 
ported on gypsum board between the 
flanges of steel rails, has a similar 
merit and is a more economical type of 
construction with this material. Gyp- 
sum should not be used where exces- 
sively high temperatures will cause 
calcining, or where extreme moisture 
conditions are present on the interior 
of the building. 

There are many buildings where heat 
loss is not a consideration, and in which 
pitched roofs are used. In these in- 
stances, a sloping deck which requires 
no waterproofing is economical. Cor- 
rugated steel and iron, either galva- 
nized or painted, is commonly used to 
serve this purpose. Ingot iron or cop- 
per-bearing steel is used to increase 
the life of such unprotected decks. As 
the heat loss from roofs of this kind 
is very great, they are seldom used on 
heated buildings. 

Where sloping roofs of maximum life 
are required and maintenance costs are 
to be held down, corrugated steel sheets 
covered with a coating of asbestos felt 
and asphalt are used successfully. They 
can be furnished in aluminum finish if 
a light color is desired. A corrugated 
sheet manufactured from asbestos fiber 
and cement is also used for this pur- 
pose. Like the  asbestos-protected 
sheet, it is used in many cases where 
fumes of the manufacturing process 
have a tendency to attack exposed steel. 
Corrugated aluminum sheets are also 
used where first cost is not a deciding 
factor and where no protection by 
painting is desirable. 

Perhaps the most permanent mate- 
rial for a sloping roof, under adverse 
conditions, is the cast-iron roof plate. 
While it is probably the most expensive 
as to initial cost, it does give the most 
permanent form of sloping roof with- 
out waterproofing. 

The efforts of industrial executives 
to hold maintenance and heating ex- 
pense to a minimum, to obtain low in- 
surance rates, and to gain the other 
benefits of non-combustible construc- 
tion, have been greatly aided by the 
development of these modern roofs. 


FLOORS 


No component part of a factory 
building has more direct bearing on 
the success of its manufacturing opera- 
tions than the type of floor selected. 

The construction of floors must be 
such that they will sustain all the 
moving and stationary loads superim- 
posed upon them in the handling of raw 
materials and finished products, and in 
the placement of manufacturing equip- 
ment. At the same time, they must 
give satisfactory service under any con- 
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required by manufacturing 


litions 
processes, in which water, oils, acids, 


metal borings, chips, or other sub- 
stances detrimental to the life of sur- 
faces may be present on the floor. 

The surface of a factory floor must 
offer minimum resistance to the easy 
operation of both hand and electrically 
operated trucks from one part of the 
plant to another. At the same time it 
must be highly resistant to the wear 
occasioned by the wheels of the trucks 
on the surface of the floor. 

The wearing surface has an import- 
ant bearing upon the fatigue of em- 
ployees working on it, as this in 
general is directly proportional to the 
resilience of the floor itself. 


ALTHOUGH first cost must always be 
considered, it should not be the deter- 
mining factor. Each of the various 
types of floors most favored in indus- 
trial plants today has its own advan- 
tages and adaptability to specific plant 
operations. The selection should de- 
pend upon this adaptability, in terms 
of easy operation, employee efficiency, 
maximum useful life, and minimum 
maintenance cost. 

Concrete floors have the advantage 
of being economical in first cost, inas- 
much as they can be laid directly on 
the dirt subgrade and can be produced 
at a minimum cost to support the loads 
superimposed on them. 

Resistance of concrete floors to abra- 
sion from trucks with steel wheels can 
be materially increased by the incorpo- 
ration of metallic hardeners or the use 
of hard and well-graded aggregates in 
the wearing surface. The mixing and 
placing of concrete under controlled 
water cement ratio has eliminated the 
excess water so often present in fin- 
ishing cement floors and has greatly 
increased their density and durability. 
The power-operated floating machine 
has done much to improve these par- 
ticular qualities. 

It should be borne in mind that the 
hard, unyielding surface of concrete 
floors has little to recommend it so far 
as the comfort of the worker is con- 
cerned. Repairs to concrete floors are 
relatively expensive compared to the 
first cost of the surfacing, and dura- 
bility in repaired floors is only secured 
with a high quality of workmanship 
and proper technique. 

Creosoted wood block, laid on con- 
crete base, provide a good floor for 
many industries. They offer reason- 
ably good surface for truck operations, 
are highly resistant to surface wear, 
and afford the employee a resilience 
that eliminates excessive fatigue. This 
floor is not recommended where water 
is continuously present, or where sol- 
vent oils would come in contact with the 
floor, as they soften the pitch filler be- 
tween the blocks and underneath them. 
Where creosote oil in the block or the 
pitch would have a detrimental effect, 
either on the product manufactured or 
stored—on certain food products, for 
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example—its use should be avoided. 

Clear blocks or blocks treated with 
a colorless penetrating oil are dove- 
tailed into the surface of a 2- or 3-in. 
board, which is splined together with a 
wood or metal spline to form another 
very satisfactory floor from the stand- 
point of trucking, resilience, cleanli- 
ness, and lack of odors that would dete- 
riorate food products. This flooring 
is set in a concrete base with an as- 
phalt binder in ground floor installa- 
tions; in multi-story buildings it is 
nailed direct to the beams or joists. 
The cost of such a floor is relatively 
high and its use is restricted for that 
reason. 

Maple floors, either tongue-and- 
groove or square edge, furnish an ex- 
cellent wearing surface for plants 
serving the textile, food, rubber, and 
similar industries. They are laid 1 or 
14 in. thick, depending upon the size 
and number of trucks operating on 
them, and are placed on 2-in. pine or 
hemlock subfloors. 

Where laid on a concrete slab, the 
subfloor should be treated with creosote 
to eliminate the possibility of dry rot. 
Subfloors can be nailed directly to the 
concrete base with concrete pins and 
the wood sleepers omitted. In termite- 
infested territory, lumber, particularly 
the subfloor, should be treated against 
this hazard. 

Although comparatively high in cost, 
such a floor does have many of the ad- 
vantages of the ideal working condi- 
tions. It cannot be used where water 
conditions are present. 

Asphaltic mastic floors are used 
where acid conditions prevail and the 
surface of the floor is subjected to 
water containing solutions of acid. On 
the ground floor, they are laid on a 
concrete base and on the upper floors 
in two courses, particularly where they 
are supported by a wood subfloor. Mas- 
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Faced by the prospect of continuous traffic 
by motorized trucks from production lines 
to its storage warehouse, Owens-Illinois 
Glass Co. used a specially hardened surfac- 





ing on its concrete floors 


tic floors are also furnished in pre- 
cast blocks which are set in asphalt 
on a concrete subfloor. Mastic floors 
provide a high degree of employee com- 
fort, because of their resilience, but 
have the disadvantage of softening 
under the action of solvent oils, in 
summer weather, and under heavy 
trucking or concentrated loads. 


THE heavy industries in many in- 
stances require the use of a more rug- 
ged type of floor to suit special condi- 
tions. Where heavy truck traffic on 
iron wheels occurs, and on loading plat- 
forms where the impact of dumped 
loads is a factor, cast-iron plates are 
embedded in a concrete base, or steel 
grating is filled with a rich concrete 
topping. 

Where trenches carrying service 
lines, bed plates essential in machining 
or welding operations, sleeves or other 
facilities form integral sections of the 
floor, it is important that they be 
designed so as to offer minimum inter- 
ference to free-flowing traffic through 
the plant. In the case of trenches 
which must be readily accessible, for 
instanee, removable cast-steel or iron 
plates rest on metal supports incor- 
porated in the surface to insure main- 
tenance of absolute levels. 

Since free-flowing production is de- 
pendent upon the efficient dispatch of 
traffic through the plant, the impor- 
tance of floors that facilitate such 
movement and reduce employee fatigue 
and maintenance expense to a minimum 
can be readily appraised. It means 
that floors cannot be judged solely on 
the basis of the initial cost. 








Horizontal lines predominate in 
this new plant of architectural 
concrete recently built by The 
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Where conditions permit, 
pre - fabricated buildings 
offer the advantages of 7 
quick erection at compar- q 
atively low cost 
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Eight horizontal panels of glass block ad- 
mit abundant, glareless daylight all along 
| 
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the corrugating and box production line 
which occupies the second floor of Owens- 
Illinois Glass Company’s new container 
plant at Gas City, Indiana 













Stainless steel used sparingly, glass block 
at the entrance, together with horizontal 
bands of sash, seem somehow to symbolize 
modern management 












Steel and asbestos walls were chosen for 
this Charlotte, N. C., plant because they 
meet manufacturing needs under Southern 
conditions unusually well. All materials— 
panels, moldings, hangers—may be com- 
pletely salvaged and used again 
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ONSTRUCTION of air-conditioned 
C buildings may be planned to se- 

cure definite advantages in at 
least five important respects: 

1. Capacity and initial cost of the 
air-conditioning equipment. 

2. Yearly operating expenses. 

3. Control of atmospheric conditions 
within the plant at all times. 

4. Elimination of condensation on 
cold walls, cold surfaces, underside of 
roof. 

5. Sanitation, where food products 
are involved. 


The necessity for such planned con- 
struction can be understood when one 
considers that the optimum tempera- 
ture and relative humidity for the 
processing of different materials varies 
widely. In some cases a relatively 
high temperature with high humidity 
is best—for instance, in conditioning 
rooms for yarns. On the contrary, 
in the manufacture of cable a high 
temperature with a very low relative 
humidity is necessary. Other processes 
are carried on most successfully under 
temperatures near the freezing point. 

All these conditions must be met at 
all times of the year and irrespective 
of outside atmospheric conditions. 
Moreover, the greater the conditions 
inside the building vary from the 
normal temperature and relative hu- 
midity, the greater may be the changes 
in building construction that can eco- 
nomically meet these conditions. It is 
equally true, from an economic stand- 
point, that greater expenditures in 
building construction are justified 
where refrigeration is involved. 


Another factor affecting the amount 
of desirable change from standard 
building construction is the allowable 
variation of control from the specified 


When You 
ir Condition 


A. E. STACEY, Jr. 


Buensod-Stacey Air Conditioning, Inc. 


New York, N. Y. 


temperature and relative humidity. 
In textile processes a variation of +2 
deg. F. and +2 per cent relative hu- 
midity is customarily considered satis- 
factory. This is well within standard 
engineering practice using the air-con- 
ditioning equipment now developed and 
with present mill construction. How- 
ever, if instead of +2 deg. F., the 
allowable variations of temperature 
were reduced to +0.1 deg. F. and 
+0.5 per cent relative humidity, it 
would then become necessary to reduce 
all variables to a minimum. This may 
be accomplished through proper de- 
sign of the structure. 

As air conditioning involves the con- 
trol and maintenance of temperature, 
relative humidity, and cleanliness of 
the air within the enclosure, the skin 
of a building (meaning the walls, 
window openings, and roof) is the part 
of the enclosure that is of importance. 
The factors involved are (1) heat 
transmission, (2) heat capacity, and 
(3) leakage. 

It is these factors that have an im- 
portant bearing on the size and suc- 
cessful operation of the air-condition- 
ing plant. The transmission factor 
must not only be sufficiently low from 
the standpoint of economics as regards 
heat loss or heat gain, but must also 
be sufficiently low to prevent surface 
condensation. In plants maintaining 
over 50 per cent relative humidity, 
the prevention of condensation is a 
real problem. In those localities where 
the outside temperature drops below 
—40 deg. F., gutters are located along 
‘the walls to catch the condensation. 
Special window construction of double 
sash, with special sills provided with 
drains, is included. With a _ higher 
minimum outside temperature, this 
problem becomes less serious. 

Leakage of air from the outside into 
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A. E. STACEY, JR., was graduated in 
mechanical engineering from Syracuse Uni- 
versity in 1906, has had charge of the de- 
signing and installation of air conditioning 
equipment for over 200 different manufac- 
turing processes. 


Associated for many years with the Car- 
rier Engineering Corporation, he was first 
Chief of Research and later Vice-President 





in charge of engineering. 


Buensod-Stacey Air Conditioning, Inc. 


In 1935, with 
A. C. Buensod and M. S. Smith, he formed 





a conditioned space constitutes a prob- 
lem of control. It may become of 
greatest importance in extreme condi- 
tions of low humidity, of high or low 
temperatures, and where extreme clean- 
liness of the air is required. 


THE American Society of Heating 
& Ventilating Engineers, at its labora- 
tory in Pittsburgh, has made leakage 
studies of many types of walls. It 
was found that the leakage through a 
plain 13-in. brick wall varied greatly 
with the type of brick, the mortar, 
and the workmanship in laying up the 
wall. A hard brick, laid up with 
cement lime mortar, in a workmanlike 
manner, showed a leakage of 3 cu.ft. 
of air per minute, while a porous 
brick, with lime mortar and poorly 
laid, had a leakage of over three times 
that amount. The effect of poor work- 
manship, with poor mortar, approxi- 
mately doubled the leakage. Walls can 
be partially sealed by painting and 
by the application of a coat of hard 
cement. 

The problem of when to use insula- 
tion on walls, what type and what 
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thickness to use, relates to the pre- 
vention of condensation and to econ- 
omy. In cotton mills it has not been 
customary to use insulation on the 
wall surfaces. Relative humidities of 
55 to 75 per cent are maintained in 
the different departments. In the 
colder climates, however, provision is 
made to carry away any condensation 
running down the walls. This is not 
necessary in climates where the mini- 
mum temperature does not go below 
+15 deg. F. The point of condensa- 
tion is dependent on the temperature of 
the inside wall surface, and this can, 
in many cases, be maintained suffi- 
ciently high by a blast of hot air 
from the air-conditioning system or by 
steam pipes located along the wall. 
This last scheme, which was _ suc- 
cessfully used for many years, has 
some advantages besides its first cost. 
In many processes the material is dam- 
aged by heat. Radiation from the 
steam pipes may raise the temperature 
above the damaging point. This hap- 
pened in a chocolate candy storage 
room. All the chocolates away from 
the walls kept without loss of color 
or finish, but those exposed to the 
radiant heat of the coils turned gray. 
There is a tendency to use insula- 
tion on walls not only to prevent con- 
densation, with its attendant prob- 
lems of floor upkeep and sanitation, 
but also to reduce the size and opera- 
tion of the air-conditioning equipment. 
There is no doubt that savings are 
effected by the use of insulation in 
plants where temperatures must be 
maintained through the use of me- 
chanical refrigeration. The thickness 
of insulation that may be most eco- 
nomical to use depends so much on the 


market price per unit of insulation 
as well as on the local labor market 
that it is impossible to give any per- 
square-foot costs. However, a study 
of this problem indicated, from the 
standpoint of economical heat balance, 
that 2 in. of cork was necessary for an 
inside temperature of 60 deg. with an 
outside temperature of 95 deg. F. With 
a maintained temperature of 30 deg. F., 
6 in. of cork would show a return 
on the investment. Each type of in- 
sulation will have its own economic 
balance, varying with the material 
and labor market. 

Insulation has another use besides 
that of resisting the flow of heat, and 
that is as a wall seal. One of the 
most important factors in the erection 
of insulation is that it shall be vapor 
tight. Most commercial insulations are 
more or less porous and hygroscopic to 
varying degrees. If moist air is allowed 
to contact such insulation and there is 
much condensation, the value of the 
insulation may be largely lost. 


IN ORDER to seal the surfaces, many 
things have been tried with varying 
success. One of the usual methods is 
to dip or cover with a hot bituminous 
solution and then set in place on the 
wall after it has been well swabbed 
with the same material. A finish coat 
of hard cement is applied for the sake 
of appearance. Aluminum paint has 
been used in some cases, but is not too 
satisfactory. Aluminum foil is being 
used with much better results, although 
the seams may still present a problem. 

Much difficulty has been experienced 
in air-conditioned spaces by excessive 
condensation on windows. Many ways 





of overcoming this have been tried, such 
as double glazing in the same window 
frame, double sash, and, more recently, 
completely sealed double glass. 

One of the troubles experienced with 
double glazing was the collection of 
dust and vapors on inside surfaces 
of the glass without any method for 
cleaning. This caused not only an 
unsightly window, but materially re- 
duced the amount of entering light. 
One of the most successful methods 
of overcoming this trouble is by the 
use of a double window frame, the 
space between the glazing being heated 
with a small steam coil or electric 
heater. Breathing holes are located 
in the outside frame so that the air 
between the two will be as dry as 
possible. 

Another method is a double-frame 
design embodying a_ special _ sill 
arranged for draining away any con- 
densate formed between the frames. 
Special care is used in insuring tight- 
ness between the window and framing 
so as to reduce to a minimum all 
leakage of humidified air into the 
space between the sash. During the 
summer and for cleaning, the inner 
sash is removed. 

The completely sealed, double-giazed 
windows overcome any cleaning diffi- 
culties and also reduce the amount of 
condensation materially. They have 
the disadvantage that they must be 
made to size at the mill. 

Glass blocks are being utilized more 
and more for the entrance of light 
into buildings. They have the ad- 
vantage of tightness and will transmit 
heat at approximately the same rate 
as double sash. 

The construction of the roof of 
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air-conditioned spaces is of great im- 
portance. Condensation at this point 
may ruin materials in process and 
cause a suspension of operations until 
the conditions have been corrected. 

Condensation also causes rapid de- 
terioration. It is good practice to in- 
sulate the roof with the equivalent of 
l-in. or 2-in. cork slab. This is 
mopped onto the top surface of the 
roof and covered with paper, tar, and 
gravel in the regular way. 

Further precautions must be taken 
to prevent condensation over those 
spaces having a higher humidity than 
75 to 80 per cent. It would be imprac- 
tical to insulate a surface sufficiently 
against condensation for these higher 
humidities, so other ways to prevent 
the formation of condensation have 
been devised. Conditioning rooms in 
which it is customary to maintain a 
humidity of 90 per cent are always 
located wholly inside a heated space. 
In some cases it has been necessary 
to make a space between the ceiling of 
the conditioning room and the roof. 
This space is then heated and venti- 
lated with outside air. 





























The Austin Co. 
















SAWTOOTH roof construction for 
factories that are humidified has an ad- 
vantage over the flat-roof type. The 
heat from the sun on the roof can 
be largely removed through ventila- 
tors placed along the peaks of the 
sawteeth or by ventilators built into 
the top of the windows. Where this 
is done, the size of the air-condition- 
ing equipment is materially reduced. 
Air-conditioning equipment may be 
divided into two general classes—cen- 






















Air conditioning is a “must” at 
Mars, Inc., Chicago candy 
manufacturers, whose plant was 
designed with plenty of clear- 
ance for duct work 67 
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tral station and unitary. Each has 
its field of usefulness. The central 
station plant, with its fans, motors, 
spray-type air washers, filters, heat- 
ers, automatic control, and distribut- 
ing duct system is indicated for those 
processes where both temperature and 
humidity control are necessary through- 
out the year. Each system is designed 
and built to fulfill the requirements 
of a particular job, taking into account 
all variations of load. Where the de- 
sired temperature and humidity are 
low, mechanical refrigeration may be 
added, or well water may be used, pro- 
vided it is sufficiently cold. 


IN planning a building where a cen- 
tral station air-conditioning plant is 
to be installed, a centrally located space 
should be allocated for the equipment. 
By doing this, the duct system will be 
as short as possible. This space must 
be furnished with steam, water, and 
electric service. Drains should be pro- 
vided in the floor and the floor made 
watertight, if located over an occu- 
pied space. 

Unitary equipment is entirely built 
and assembled at the place of manu- 
facture. It is built in several stand- 
ard sizes, varying in capacities from 


Pictures, Inc. 





1,000 c.f.m. to 10,000 c.f.m. The as- 
sembly of the unit may be composed 
of several different parts, depending 
on the function of the unit. For ex- 
ample, a humidifying unit may be 
comprised of a spray section, fan sec- 
tion, and heating section, while in a 
cooling unit the spray chamber may be 
replaced with cooling coils. As the 
capacities of the units are small, the 
fans are designed for low external 
friction of air flow due to losses in 
ducts and outlets. This type of equip- 
ment is indicated for smaller installa- 
tions and, in general, where close con- 
trol of processing conditions is not 
absolutely essential. 

There are many types of humidify- 
ing devices that have had a wide use 
in textile mills. These have made use 
of spray of finely atomized water dis- 
charged directly into the room to be 
humidified. Their advantage is low 
first cost, and their greatest disad- 
vantage is more or less localized hu- 
midifying effect. Because of the great 
need for closer control of humidity in 
textile mills, caused by increased speed 
of operations, many of these installa- 
tions have been augmented by the ad- 
dition of an air distribution system 
supplied from a central fan. There are 
other designs of this type which have 
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small fans built into them and may 
logically be called small units without 
heating devices. These all depend on 
some outside source for water supply 
and each has to be serviced with elec- 
tricity and drains as well. 

In order to arrive at a unit cost 
for air-conditioning equipment, there 
should be a unit heat load. In all 
types of installations, this is not the 
case. For example, in office buildings 
with a near standard of population 
and lighting, wide variations are 
caused by the shape of the building, 
its orientation, and surroundings. Other 
variables such as the system of air 
distribution affect the cost. In gen- 
eral, the cost for air conditioning per 
square foot of a standard office build- 
ing of medium size will vary from $1 
to $1.50. In special cases, this cost 
may be as low as 75¢ and as high as 
$2, depending on special zoning re- 
quirements, etc. Changes from stand- 
ard construction and standard lighting 
will, of course, materially affect the 
cost. These costs do not include neces- 
sary cutting and patching, electrical 
work, and steam fitting. Allowances 
for work of this nature must be in- 
cluded in any estimate of cost. 

The problem of estimating the cost 
of an air-conditioning system for an 
industrial plant is even more compli- 
cated than for an office building. Spe- 
cified conditions in the plant vary with 
the different processes to be carried 
on, and the heat evolved by the ma- 
chinery varies with every process. An 
attempt has been made to give some 
unit prices on a square foot of floor 
in a few special cases. For example, 
a single-story mill having a_horse- 
power load of 0.8 hp. per 100 sq.ft. 
will cost approximately 60¢ per square 
foot for air conditioning to maintain 
60 per cent relative humidity. In an- 
other type of mill, where the horse- 
power per 100 sq.ft. is 4, the cost per 
square foot of floor area is approxi- 
mately $1.30 with a relative humidity 
of 65 per cent. The cost increases with 
the relative humidity maintained and 
at 70 ner cent would be in the neigh- 
borhood of $1.50. 


WHERE refrigeration is involved, the 
variations are so great that no at- 
tempt is made to set any approximate 
budget estimates. The only way to 
arrive at a budget figure for indus- 
trial work is from a B.t.u. estimate 
based on approximate load factors. 
From these a budget cost can be 
quickly calculated. 


Air conditioning safeguards products, 
processes, people. A view of packag- 
ing operations at the Health Products 
Corporation’s plant in Newark 
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OO OFTEN, when purchase or 

rental of an existing industrial 

building, or group of buildings, 
or of space in an existing building is 
under consideration, the questions of 
heat and ventilation are treated as 
being of secondary importance, and the 
purchase or rental is concluded with 
the reservation that “we can take care 
of that later.” Too frequently, also, 
the same procedure is followed when 
new buildings are being projected, so 
that plans are adopted and approved 
with little or no consideration given 
to provisions in the structure for the 
heating and ventilating systems. 

What is the result? It is discovered, 
too late, that the heating system or 
the ventilating system most economical 
to install as well as to operate and 
to maintain, cannot be installed be- 
cause “structural conditions will not 
permit it” and “the necessary struc- 
tural changes, if possible, will be too 
costly.” Year after year, in conse- 
quence, it costs more to operate and 
maintain the systems, which are not 
as effective as they would have been 
had their requirements been considered 
during the early stages of planning. 
Unduly high first costs are eventually 
written off, but unduly high operating 
and maintenance charges remain to 
plague the management every year, 
frequently with no possibility of relief 
during the life of the buildings. 

To illustrate, the space for the boiler 
plant is only too often allotted with- 
out consideration of the dimensions 
required for the most desirable num- 
ber and type of boilers, as well as the 
best location and floor level to permit 
the most economical method of return- 
ing condensation to the boilers; with- 
out provisions for boiler plant expan- 
sion in the event of increased produc- 
tion, for fuel storage, and for bringing 
the fuel to the boilers. An inadequate 
chimney is sometimes provided. Floors 
are constructed without necessary pipe 
trenches. Fans and ducts have to be 
placed in locations that not only im- 
pair the efficiency of the ventilating 
system, but also sacrifice space of 


value for manufacturing purposes. 
\ heating system in an industrial 
bu lding must produce certain results, 
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MORTIMER FREUND was graduated 
from the School of Engineering of 


Columbia University. In 1914, to- 
gether with John Garretson Eadie 
and James Kenneth Campbell, he es- 
tablished the firm of which he is still 
a member. 


The greater part of his firm’s acti- 
vities have been in the industrial 
field, although their work has includ- 
ed office buildings, apartment build- 
ings, and churches, not only in the 
United States but also in Western 
Canada and Mexico. 





some required in all types of build- 
ings and others peculiar to industrial 
plants. The ideal condition would be 
the maintenance of such conditions, 
irrespective of season or weather, that 
those at work will not be distracted 
and the quantity and quality of their 
product impaired because they feel too 
cold or too hot. 

Nor should conditions exist that re- 
quire them to wear extra clothing such 
as coats, sweaters, and gloves, which 
will hamper their freedom of move- 


ment. Aside from humanitarian con- 
siderations, it is sound business policy 
to prevent the losses caused by illness 
of employees, or impairment of their 
ability to produce while working. Of 
course, no two human beings will 
agree as to what constitutes absolutely 
comfortable conditions, for the physio- 
logical make-up of each person is dif- 
ferent. In addition, it varies from day 
to day. But there is a comfort zone 
within whose bounds the vast majority 
of factory employees can work with 
complete indifference to the surround- 
ing temperature. 

The heating system must be capable 
of building up and maintaining a com- 
fortable temperature indoors throught’, * 
the range of outdoor temperatures. In 
addition, certain industrial processes, 
must be carried on in either higher 
or lower temperatures than those cor- 
responding to normal comfort, and the 
heating surface in such parts of the 
plant must be designed with this in 
view. The extreme, of course, occurs 
with those processes where intense 
heat is required, but these are usually 
enclosed and insulated from the rest 
of the building. They are in the na- 
ture of special manufacturing proc- 
esses rather than general heating and 
are treated accordingly. 


IT IS therefore important in plan- 
ning the new heating system, or in 
making changes to the existing heat- 
ing system, to have a definite under- 
standing of the use to which each 
section of the plant is to be put. It 
might be well to point out here that 
where higher temperatures are to be 
maintained, furring of outside walls 
and the use of insulated partitions 
should be seriously considered so as to 
prevent losses of heat to cooler spaces 
and the accompanying increases in fuel 
consumption, and to prevent transmis- 
sion of heat into other parts of the 
plant where it is not wanted. Gen- 
erally speaking, insulation to prevent 
heat losses is a good investment, 
whether applied to partitions or as 
covering for piping and equipment. 
Another important factor affecting 
the character of heating surface is 
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No two human beings will agree as to what constitutes 
absolutely comfortable conditions, but there is a com- 
fort zone within whose bounds the vast majority of 
people can work with complete indifference to the 


surrounding temperature. 


the rapidity of heating—that is, the 
allowable time during which the work- 
ing spaces can be brought up to the 
required temperature. In most plants, 
during the heating season, the heat- 
ing system is either shut down en- 
tirely at night, or night heating is 
confined to sections in which water 
supply or automatic sprinkler piping 
has to be protected against freezing. 


UNLESS normal operation of the heat- 
ing system is begun sufficiently ahead 
of the opening hour, or unless the 
heating equipment is of such nature 
as to heat the space rapidly, produc- 
tion may be curtailed during the first 
hour or two. This is especially true 
where the operations are sedentary 
and where women are employed, cold 
hands being mainly responsible for the 
loss in production. 

If radiating surface, whether ex- 
posed radiators or pipe coils mounted 
on the walls, is to constitute the heat- 
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This comfortable workroom 
is at the Harris Calorific Co., Cleveland 


ing equipment, the equipment should 
be located after consideration of lay- 
out of machines and fixtures. If their 
radiating effect is curtailed by bins, 
shelving, or large pieces of equipment 
that are placed directly in front of 
or fairly close to them, their effec- 
tiveness as heaters will be confined to 
convection and greatly reduced. This 
will be particularly noticeable during 
the early working hours when radiant 
heat would serve to warm the work- 
ers, even though the air had not yet 
reached the required temperature. 
Heat transmission through walls and 
roofs is particularly important when 
water vapor from open process tanks 
is present in large quantities. In such 
cases vapor will condense upon cold 
roofs and walls, and if this is not pre- 
vented by means of heating and ex- 
haust systems, rapid deterioration of 
steel or of wood construction will fol- 
low. Furthermore, the operations will 
have to be carried on in an almost 
impenetrable fog, which makes work- 







ing conditions for both men and ma- 
chines equally hazardous. 
Heating surface in the older indus- 













































trial buildings took the form of pipe is 
coils hung either on the walls or from tl 
the ceiling and roof structure. Sub- re 
sequently, banks of wall radiators were ¢: 
used in many buildings. During re- _ Ww 
cent years, fan heater units placed in le 
advantageous locations, discharging fi 
heated air through louvers or nozzles, di 
have come into wide use. They pos- tk 
sess the advantage of concentrating Ww 
a large amount of heating surface in sc 
a small space, of producing a more of 
rapid air movement than that due to Ww 


the convection currents produced by 


open coils or radiators; require in 

general less piping work in connec- A 
tion with their installation; are flex- he 
ible and easily relocated; and are if 







easy to operate and control. They th 
have been chiefly used in connection ; m 
with large, high open spaces, although of 
they are effectively used in smaller ac 
industrial plant areas. m 
1 ci 

On THE other hand, they have mov- : th 
ing parts with all the attendant wear by 
and replacement, and as long as they 4 de 
are in operation they are consuming th 
electricity. Hence, in warehouses and in 
in spaces devoted strictly to storage, op 
or elsewhere in spaces requiring 24- de 
hour heating, coils or radiators are wi 
more economical. pe 

Nowadays steam is used almost 

without exception as the heating me- ou 
dium. Hot water, generally with forced ; pi 
circulation, was formerly used in a th 
large number of plants, chiefly because ; de 
it permitted closer control of tempera- pa 
tures, but with the development of th 
effective control for steam heating or 
systems, this advantage no longer ex- i Tl 
ists. With hot water a greater amount | bu 
of radiating surface must be used to in; 
produce equal heating effect. tic 
Except under special circumstances va 
steam for heating industrial buildings pi 
is produced in a boiler plant on the ac 
premises and supplied directly or as tic 
exhaust from engines or turbines. The eff 
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re.urn of the condensed steam to the 
boilers, to the greatest extent possible, 
is of prime importance (1) because 
the heat returned in this condensate 
reduces the fuel consumption; (2) be- 
cause only a small amount of make-up 
water (to replace certain losses due to 
leakage) which always contains air or 
free oxygen in solution, will be intro- 
duced into the system; (3) because of 
the cost of such make-up water, 
whether purchased or drawn from its 
source by pumping; and (4) because 
of the cost of treating such make-up 
water, if too hard for use in boilers. 


AIR and other gases that enter a 
heating system are objectionable even 
if they are inert because they decrease 
the efficiency of the heating surface and 
must be removed usually at the cost 
of additional power for pumping. In 
addition, if active, they must be re- 
moved because of their corrosive effect. 

It is evident, therefore, that proper 
circulation of steam to and _ within 
the heating surface must be maintained 
by removing air and water of con- 
densation from the system as fast as 
these accumulate, and that, in the 
interest of keeping down the costs of 
operation and of maintenance, the con- 
densate must be returned to the boilers 
with as little additional operating ex- 
pense as possible. 

To accomplish these purposes, vari- 
ous devices, apparatus, and systems of 
piping have been employed. Where 
the conditions are such that the con- 
densation will flow easily from any 
part of the heating system back into 
the boilers, one-pipe gravity systems 
or two-pipe gravity systems are used. 
These are less expensive to install, 
but the grading required in the pip- 
ing often results in unsightly condi- 
tions. In these systems air relief 
valves must be employed to free the 
pieces of heating equipment of air 
accumulations, and they require atten- 
tion from time to time to insure 
effective operation. 

In most industrial buildings today, 


because of the areas covered, the sub- 
division of heating surface into many 
units and the limitations imposed upon 
the grading of piping, two-pipe vac- 
uum systems are generally employed, 
in which a partial vacuum is main- 
tained in the return piping. This vac- 
uum is created by vacuum return 
pumps and maintained by means of 
return traps or seals which relieve 
the heating surface of air and water 
as these accumulate. Such traps op- 
erate either on a float or a thermo- 
static principle or both. The pumps 
return the condensate, freed from the 
accumulation air, either directly or 
indirectly into the boilers. 

Vacuum systems offer a further great 
advantage in that the circulation of 
steam in a heating system is due to 
the difference in pressure in the sup- 
ply and in the return. If the vacuum 
in the return is sufficiently “high,” the 
pressure of steam supplied can be cor- 
respondingly lowered, resulting in 


lower steam temperatures and hence 
lower heat losses from the piping sys- 
tem. The “differential” systems of 
temperature control employ this funda- 
mental principle. 

The difference in cost of installation 












































Aside 
tions, it is sound business policy to 
prevent the losses caused by illness 
of employees. 
sembly at Hygrade Sylvania Corpora- 
tion, Salem, Massachusetts 





between a two-pipe vacuum system and 
a two-pipe gravity system is not as 
great as might be supposed, the former 
costing only about 10 per cent more. 
A two-pipe vacuum system costs about 
25 per cent more to install than a 
single-pipe gravity system. 


ONE of the outstanding advances in 
heating of buildings during recent 
years has been the development of tem- 
perature control for steam heating 
systems. This control falls, in gen- 
eral, into two classes. The first, re- 
ferred to as zoning, divides the radia- 
tion into groups controlled separately 
from one point so that certain depart- 
ments can be heated while others are 
not, and so that, during milder weather, 
only the sections of the building ex- 
posed to the prevailing cold winds need 
be kept heated. 

The second type of control varies the 
effectiveness of the heating surface as 
a whole (1) by intermittent supply of 
steam, the periods of admission and 
shut-off being capable of variation as 
desired, and (2) by lowering the pres- 
sure and hence the temperature of the 
steam supplied without interrupting 
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Hoods, ducts, and fans must be built 
of materials capable of withstanding 
the corrosive action of the gases that 
pass through them. No sign of corro- 
sion in this plating department at 
River Rouge 
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the supply. “Differential” systems ac- 
complish this by producing a “higher” 
vacuum in the return piping as the 
pressure of steam supplied is lowered, 
thus maintaining circulation by means 
of a fixed differential between supply 
and return. Careful consideration 
should be given to the possibilities of 
economy through control in planning 
the heating system. 

Whether steam for the heating sys- 
tem should be purchased or produced 
in a boiler plant on the premises, is 
a question that seldom arises in con- 
nection with an industrial building, 
because an outside source is usually 
not available. If it is, careful analysis 
ot the comparative costs must be made 
and the reliability of the outside serv- 
ice fully weighed as to capacity to 
serve, insurance against interruption, 
and financial status. Stoppage or even 
partial curtailment of factory produc- 
tion for a few days might easily 
overbalance any possible saving in the 
cost of steam. 


STEAM for heating the buildings may 
be supplied from the exhausts from 
steam-engine or turbine-driven electric 
generating units, steam pumps, com- 
pressors. If a sufficient amount of ex- 
haust steam can be used during the 
non-heating season, in water heating 
and in processes, it will probably be 
found more economical to install a pri- 
vate electric generating plant than to 
purchase electricity and produce steam 
separately for heating and other pur- 
poses. But each case must be studied 
independently; the factors vary too 


much for generalization. 

Oil should be thoroughly eliminated 
from the exhaust steam by means of 
a good separator before it is intro- 
duced into a heating system. 


Other- 











wise an oil film is likely to coat the 
inner surfaces of the heating appara- 
tus and diminish its effectiveness and 
also clog valves and traps. 

Whether the boiler plant be designed 
for high-pressure or low-pressure op- 
eration, it is important that the size 
and number of boilers be chosen to suit 
periods of light and heavy load and 
to provide sufficient reserve so that 
factory production will suffer no cur- 
tailment in the event of shutdown of 
a boiler for repair. Curtailment of 
production for a few days may easily 
involve greater loss than the cost of 
installing an additional boiler. Fu- 
ture factory expansion should not be 
overlooked and possibility of exten- 
sion of the boiler plant precluded 
through poor location or lack of avail- 
able space in the future. 

The type of boiler to be selected, 
the fuel and the means for burning 
it efficiently, and for storing and de- 
livering it to the boilers cannot be 
discussed within the limits of this 
article, but in an industrial plant rug- 
gedness and durability which insure 
long life for the boiler plant are con- 
siderations of great importance and 
warrant additional first cost. 

The boiler room should be of di- 
mensions sufficient to provide ample 
space for boiler operation, removal of 
tubes, etc. Complications in piping 
connections should be avoided and all 
valves should be easily accessible. 
Good ventilation must be provided. 

In those industries where hot liq- 
uids or gases are discharged to waste, 
the possibilities of reclaiming the heat 
for use in making steam must be care- 
fully examined. 

Ventilation in the industrial plant 
embraces not only the general problem 
of ventilation of working spaces, which 
has been considered under the subject 




































Spray painting on the move 
at Motor Products Corpora- 
tion, Detroit. Good ventila- 
tion is the first requisite 








of air conditioning, but also the spe- 
cial problems that arise due to indus- 
trial processes. The latter include tiie 
removal of hot air, vapor-saturated air, 
lint, dust, and other solid particles, 
odors, inflammable vapors, noxioiis 
gases, and fumes. 


MANY are apt to think of the elimi- 
nation of the above substances in 
terms of. removal only—that is to say, 
exhaust ventilation. But this is only 
a part of the problem, as is evident 
from the fact that, if the air laden 
with these impurities is removed, other 
air must enter the space to take its 
place, whether that air is deliberately 
blown in or flows in through doors, 
windows, and cracks from the outside 
of the building, or from adjoining 
spaces within the building. In cold 
weather, provisions will have to be 
made for heating such incoming air in 
order to maintain the required indoor 
temperature, especially where proc- 
esses must be conducted in higher sur- 
rounding temperatures. 

When cold air is drawn into space 
filled with moisture-laden air, conden- 
sation of the moisture occurs; unless 
proper provisions are made, the space 
is filled with a fog that impedes oper- 
ations, is dangerous to the health and 
safety of those at work, is injurious 
to machinery, and causes corrosion 
of both steel and wooden parts of the 
structure. To overcome this, it is usual 
to introduce air that is tempered before 
being blown into the working spaces 
and to direct it so that it will form 
a blanket of warm dry air around 
walls, ceilings, and undersides of roofs, 
capable of absorbing the vapor aris- 
ing from the processes. This moisture- 
laden heated air is then forced out 
either by gravity pressure or by means 
of exhaust fans. 

Hoods, ducts, and fans must be built 
of materials capable of withstanding 
the corrosive action of the gases or 
vapor particles that pass through 
them. The location of the discharge 
with respect to its effect upon the 
surroundings must also be considered, 
likewise the collection and disposal of 
solid or liquid particles exhausted by 
the ventilating system. 

In connection with the removal of 
inflammable and explosive vapors, the 
proper types of electric motors and 
controls and any other apparatus 
which through electric sparking or 
friction might ignite such vapors, must 
be carefully selected. 

It is hardly necessary to add that 
all regulations of local, state, and fed- 
eral authorities, as well as those con- 
nected with fire and liability insur- 
ance, must be examined and followed 
in planning ventilating systems. 

Too great emphasis cannot be placed 
upon the value of insulating pipes and 
ducts to prevent heat passing into 
spaces where it is not wanted. Such 
insulation usually pays for itself in a 
short space of time. 
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Modernizing 


and Maintaining 


[y EVELOPMENTS in. building 
materials, advances in design, 
natural deterioration, changes 

in manufacturing methods and prod- 
ucts, all combine to depreciate the 
utility and appearance of industrial 
plant buildings. Nevertheless, if a 
building is reasonably sound structur- 
ally, a great deal can be done toward 
bringing it up to present-day stand- 
ards, thereby increasing its value, use- 
fulness, and appearance. From the 
point of view of employee morale and 
the standing of the plant in the com- 
munity, appearance of plant buildings 
is of more importance than is some- 
times realized. 

The first step in formulating any 
program of modernization and main- 
tenance is to make a thorough inspec- 
tion of the plant buildings and grounds. 
Give these points special attention: 

1. Foundations and piers, exterior 
walls. 

2. Exterior sash, frames, doors. 

3. Roof deck, covering, flashings. 


4. Interior structural members, such 
as columns, girders, beams. 


5. Floors and floor coverings. 
6. Lighting system. 
7. Heating system. 
8. Provisions for ventilation. 


9. Sanitary _ facilities, including 
locker rooms. 

10. Exterior driveways, walks, plat- 
forms, and fences. 

A simple form can be drawn up for 
reporting results of this inspection. 
On this form it is advisable to set up 
two columns headed, respectively, Nec- 
essary Work and Desirable Changes. 
Under Necessary Work can be listed 
all maintenance and alterations actu- 
ally required to preserve the building 
or adapt it better to present needs. 
Desirable Changes would include any 
alterations or work that is not strictly 
essential, but which would improve the 
appearance, increase the comfort or 
morale of employees, and so on. With 
the results of such a study on hand, 


S. M. BROWN 


General Plant Engineer 


Hygrade Sylvania Corporation, Salem, Mass. 





it will be possible to get cost estimates 
and decide what should be done. 

If a building has been in use for a 
considerable number of years, it is 
safe to assume that some of’ the fol- 
lowing elements will require either 
maintenance or replacement, or will 
present an opportunity to improve the 
appearance or working conditions. 


ROOFS 


Several different kinds of factory 
roofs and coverings are available, but 
the majority in use today are of the 
built-up type, consisting of two to 
five plies of impregnated felt mopped 
on with coal tar pitch (and covered 
with gravel or slag), or with asphalt. 
A high-grade roof covering of this 
type that has been properly laid will 
last for many years, but when frequent 
patching becomes necessary it is econ- 
omy to replace it. In that event there 
is the choice between installing a new 
roof of the same kind or picking out 
another type. If the roof deck is in 
poor condition, give consideration to 
some other type of roof, such as corru- 
gated, asbestos-protected metal, corru- 
gated sheets made of cement and asbes- 
tos fiber, cement tile, insulated steel] 
deck, or cast-iron plates, provided, of 
course, the roof structure is heavy 
enough to carry the additional load 
imposed upon it. 

Before replacing a roof the advis- 
ability of applying insulation should 
be considered. There are several types. 
All will reduce heat loss through the 
roof, and prevent condensation from 
forming on the underside. 

Be sure to inspect roof flashings 
carefully; they are usually the point 
where leaks develop. 


WALLS 


All wall cracks, wherever located, 
must be properly treated to prevent 
serious structural damage. It is well 
to remember that there are two kinds 
of cracks. One is due to settling of 
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S. M. BROWN was graduated from 
Tufts College in 1912 with a B.S. 
degree in structural engineering. 


His 25 years of service in indus- 
trial building include 8 years with 
Eastman Kodak Co. as engineer of 
construction, 8 years with Truscon 
Steel Co. as special representative 
and sales engineer. 


For the past 3 years he has been 
general plant engineer for the Hy- 
grade Sylvania Corporation. 





the building, the other to shrinkage. 
Settlement cracks should be treated by 
cutting out to a depth of nearly an 
inch, and, after cleaning and prim- 
ing, applying an elastic caulking com- 
pound. Shrinkage cracks must like- 
wise be cut out, cleaned, and carefully 
filled with cement mortar containing 
20 per cent or more of lime. 

See that window and door frames 
are properly caulked. Caulking keeps 
out cold air and prevents moisture from 
getting inside the wall. 

Consider also the advisability of 
damp-proofing the entire wall. Con- 
crete walls can best be sealed with 
special paints. 

Damp-proofing of brick buildings is 
required or desirable if the brick is of 
a porous nature. Brickwork and stone 
may be treated with a transparent 
damp-proofing compound. 


WINDOWS 


If sash and frames of factory win- 
dows are in good condition, reputty- 
ing and painting may be all that is 
necessary. When neglected they tend 
to warp, develop cracks, and become 
very unsightly. In this condition there 
is not much that can be done, and the 
matter of replacing them possibly with 
steel sash should be considered. Steel 
sash offers a number of advantages 
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and often does much to improve the 
appearance of a building. 

For air conditioned areas, particu- 
larly when high humidity or tempera- 
ture is needed, use of double sash may 
be necessary. 

Glass brick also offers a good solu- 
tion for the problem of permanently 
sealing all openings in air conditioned 
or other areas with a _ transparent 
material that has good heat insulat- 
ing qualities. In addition, it gives 
a pleasingly modern touch to the ap- 
pearance of a building. 

A good-looking main or office en- 
trance will go a long way toward 
dressing up an old building. A _ well- 
known company recently improved the 
appearance of an old factory building 
to a remarkable extent by building a 
new entrance of white stone and 
installing heavy glass and metal doors. 

While we are considering the exter- 
nal appearance of the plant, a word 
about the grounds surrounding it will 
not be amiss. Grounds that are un- 
sightly will detract from the appear- 
ance of any building, no matter how 
well designed. The improvement in 
appearance that results from razing 
old structures that are no _ longer 
needed, cleaning out junk, and land- 
scaping the grounds, will be worth 
more than it costs. 

A well-made fence is usually a desir- 
able, sometimes necessary, investment. 
Several designs or types are available. 
In addition to its important function 
of protecting the plant property by 
keeping trespassers out, a_ suitable 
fence will almost invariably improve 
the appearance of the property. 

There are a number of elements in 
the interior of a plant that merit care- 
ful scrutiny to determine what should 
be done to them in the interests of 
increased operating efficiency, main- 
tenance, or modernization. Alterations 
for the purpose of increasing efficiency 
are frequently associated with changes 
in the layout of production equipment; 
hence they must be worked out on the 
basis of local conditions. 

A good general suggestion that will 
apply to many plants is that aisles 
should be full length, straight, and of 
ample width. Any turns in main 
aisles will add to materials handling 
costs, particularly if skid platforms 
are used. 

A minimum 


width of 4 ft. should 


















be allowed for foot traffic; if material 
is handled on platforms, allow a mini- 
mum of 5 ft. In eny event, the width 
of aisles should be sufficient to permit 
the removal and replacement of all 
equipment. If this would require an 
excessive width of aisles, part of the 
space can be utilized for portable 
storage cabinets which can be moved 
out of the way when machinery is 
taken out or replaced. 

It is advisable to make doorways in 
firewalls or partitions as wide as the 
aisle to facilitate moving of materials 
and equipment. 

Another good rule is to allow at 
least 18 in. between walls and _ all 
equipment, as working space when 
maintenance and repairs are needed. 
Observance of this rule when piling 
stock will facilitate taking inventory 
and handling, as well as make it easier 
to extinguish fires. 


WALLS AND PARTITIONS 


Depending on requirements, several 
types of construction, such as brick, 
hollow tile, gypsum block, and pressed 
steel, are used for interior walls and 
partitions. Heavy walls, brick or tile 
and so on, may be required for fire- 
proofing, sound isolation, or other rea- 
sons. When their use is practicable, 
however, movable steel partitions will 
improve the appearance of any build- 
ing. They can be obtained in various 
finishes, grained for executive offices, 
light green for first aid and rest rooms, 
and standard green for the shop. The 












New lighting units, 
in which mercury- 
vapor and Mazda 
lamps are combined, 
make it easy to sup- 
ply an adequate 
level of shadowless, 
glareless _illumina- 
tion in this plant 
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Glazed tile on the walls and floor 
tile under foot simplify maintenance 
of washrooms in this air-conditioned 
plant. 
basins 





first cost may be slightly higher than 
for some other types of partitions, 
but the upkeep is practically nothing. 
They are highly flexible in that they 
can be adapted to almost any require- 
ment, and by standardizing on one type 
they can be taken down and set up in 
other locations at little expense. An- 
other advantage is that sections can 
be removed to permit passage of 
machinery, and immediately replaced. 


FLOORS 


Probably there is no other part of a 
plant that receives harder or more 
varied service than the floors. Proper 
selection of the type of floor best 
suited to the conditions is of prime 
importance. 

Inspection should be thorough, to 
determine the kind and extent of 
repairs needed, or whether replace- 
ment will be more economical in the 
long run. Wood floors, when badly 
worn in aisles and in front of ele- 
vators, should be replaced at those 
points. Then the whole area should 
be sanded and oiled or otherwise treated 
so that it can be kept fresh-looking 
and clean. Whatever treatment is used 
should be of proved worth and must 
not increase the hazard of slipping. 

Worn treads on all stairways should 
be replaced or covered with some non- 
slip surface. 

There are a number of good patch- 
ing materials available for restoring 
concrete floors that are badly worn or 
cracked. Necessary repairs of this 
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The inseparable relationship _ be- 
tween painting and lighting makes 
proper selection and application of 
paint worthy of the closest attention 





nature should be made at once, since 
a concrete floor deteriorates rapidly 
when bad spots develop. If the finish 
has come loose from the structural 
slab, the only recourse is to remove 
all loose material and apply a new 
finish coat. 

Concrete floors that are not too badly 
worn can be improved by treatment 
with a surface hardener. Dusting can 
be eliminated by a coat of good floor 
enamel or a colorless topping. 

For one reason or another, such as 
poor condition of the existing floor, or 
radical changes in the manufacturing 
processes carried on in an area, it fre- 
quently becomes necessary to lay a new 
floor. The nature of the service and 
the qualities demanded in the floor 
must be carefully considered. 

Some areas require a hard, rugged 
floor in which event concrete, brick 
or sheet iron plates are commonly used. 
A concrete floor is comparatively inex- 
pensive and will stand fairly hard 
usage, although it is subject to attack 
by acids, alkalis, and many chemicals. 

Hard brick is frequently used in 
forge shops and other areas where 
traffic and service are very heavy. 

Floors of different types are often 
protected at certain points by steel 
plates. Plates with a raised pattern 
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expressly designed to re- 
duce the danger of slip- 
ping are _ preferable’ to 
smooth sheets. 

Wooden floors are widely 
used in areas where the 
workers have to stand, and 
the usage is not extremely 
severe. They are warmer 
and less fatiguing than con- 
crete or brick. Various 
hard and soft woods, such 
as yellow pine, maple, or 
oak are used, usually in the 


form of tongued = and 
grooved strips. Wood block 
floors, consisting of red- 


wood, pine, or other blocks 
from 2 to 4 in. thick, are 
frequently used in areas 
where the service would be 
too severe for an ordinary 
wooden floor. 

Other types of floors that 
are frequently used in man- 
ufacturing areas_ include 
asphalt mastic, laid integ- 
rally or in the form of 
blocks or slabs, and felt or 
leather impregnated with 
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asphalt and other materials. Some of 
these types stand up well under heavy 
trucking and hard usage. 

A good-looking, durable floor is a 
decided asset in manufacturing areas, 
and even more so in entrance lobbies 
and hallways. This is a point that 
should not be overlooked in any build- 
ing modernization program. For such 
locations hard wood, clay tile, terrazzo, 
magnesite composition, and other kinds 
of floors are commonly used. Some of 
the available types of floor coverings, 
such as linoleum, cork carpet, asphalt 
tile, and rubber sheet and tile also 
find wide application. Linoleum and 
asphalt or rubber tile can be had in 
a great variety of colors and patterns, 
giving highly decorative effects. 


LIGHTING 


Without proper lighting any indus- 
trial plant, no matter how new or well 
built, is obsolete. Practical experience 
and theoretical considerations have 
been combined in working out desir- 
able levels of illumination for different 
areas in a plant, and for many opera- 
tions. These tables, together with in- 











formation on laying out lighting sys- 
tems, can be obtained from any manu- 
facturer of lighting equipment. 

To determine whether the lighting 
is up to present standards, it will be 
necessary to make a thorough survey 
with a light meter, covering both gen- 
eral illumination and local lighting at 
machines. Any marked deviation from 
the recommended levels should be inves- 
tigated and corrected. During the 
survey pay close attention to the type 
and condition of reflectors and fix- 
tures. Units that have been developed 
during the past few years offer advan- 
tages not found in older equipment. 

Development of the high-intensity 
mercury-vapor lamp also marks an im- 
portant advance. New lighting units, 
in which mercury vapor and incan- 
descent lamps are employed in com- 
bination, will help to solve many light- 
ing problems and make it easier to sup- 
ply shadowless, glareless light. 

Replacing blackened lamps and regu- 
lar cleaning of reflectors will do much 
to improve lighting efficiency. 


HEATING AND VENTILATION 


The need to provide all working areas 
with an adequate supply of fresh air, 
maintained at a comfortable tempera- 
ture, requires little demonstration. 
Modernization of the heating system 
may well start in the boiler room. Put 
boilers and furnaces in the proper con- 
dition. If hand firing is used, it will 
pay to investigate the possibility of 
cutting costs by using stokers or oil 
burners. The purchase and installation 
of such equipment will, in the vast ma- 
jority of industrial plants, result in 
savings in cost of operation that are 
decidedly worth the taking. 

All traps and lines should be over- 
hauled to make sure that they are 
functioning properly. Inspect vacuum 
pumps to see that they are in good 
working condition and not overloaded. 














The kind of radiating element that 
should be used in the different areas 
needs careful consideration. In older 
plants, pipe coil radiation, which is 
the cheapest but most inefficient of 
all types, is likely to be widely used. 
It soon becomes covered with dust, 
which is a fine insulator. When the 
coils are mounted overhead, they are 
unsightly and their effectiveness is 
greatly reduced. 

For small rooms, modern radiators 
offer the best solution, the convector 
type being used for concealed radia- 
tion. For larger areas, unit heaters 
of the recirculating type will prove 
most efficient. They can be thermo- 
statically controlled, with a resultant 
saving in the fuel bill. If possible, 
these heaters should be so placed that 
they can be connected with ducts lead- 
ing to the outside, so that fresh air 
can be introduced. These ducts should 
have dampers connected to the recircu- 
lating damper to permit regulation in 
accordance with the outside tempera- 
ture. Such an arrangement is highly 
desirable where fumes or offensive 
odors are given off in processes. In 
any event, the introduction of fresh air 
will help to maintain the health and 
efficiency of the workers. 


ACOUSTIC TREATMENT 


In view of the evidence that noise is 
wasteful of nervous energy, the grow- 
ing practice of covering the ceilings 
in offices with sound-absorbent material 
has a great deal to recommend it. The 
cost is not excessive, and the results 
in the way of reduction in noise and 
increased efficiency of employees are 
almost certain to be satisfactory. 


SANITARY FACILITIES 


Toilet rooms frequently offer fine 
opportunity for real modernization. 
Although it may be difficult to justify 




























the expense from the standpoint of 
cutting manufacturing costs, the effect 
in improving the morale of employees 
and making them better satisfied with 
conditions, is well worth the additional 
money spent. 

A bright asphalt tile or other suit- 
able flooring, light-colored real or imi- 
tation tile walls, and modern fixtures 
will lighten up the whole room and 
materially reduce cleaning costs. The 
air should be kept fresh by means of 
a small window or roof fan. 

Adequate facilities in a convenient 
location, so that employees do not have 
to walk a long distance to reach them, 
will save much productive time both 
for them and for the company. 


PAINTING 


Plant painting is entitled to an im- 
portant place in any modernization 
or maintenance program. 

Proper selection and application of 
paint are worthy of the closest atten- 
tion. In the first place, paint always 
serves to protect and decorate the sur- 
face to which it is applied, and in 
many instances one or the other of 
these functions will largely determine 
the characteristics of the paint that 
should be used. No one paint will be 
suitable for all kinds of surfaces, or 
satisfactory under all conditions. 

Development during the past few 
yearS of new vehicles and pigments 
has tended to complicate the problem 
of selection, but it has also made it 
possible to obtain results that could 
not be had heretofore. For this reason, 
it is advisable to seek the recommenda- 
tions of reputable paint manufacturers. 
It is also well to remember that high- 
grade paints are always cheaper in 
the end than those of low first cost. 

Improper preparation of the surface 
and careless application can result in 
poor service from the best paint made. 

In view of the close and inseparable 
relationship between paint and light- 
ing, the usual practice is to paint walls 
and ceilings in some light color. Flat 
or eggshell white will reflect the largest 
amount of light, but large areas 
when painted white tend to produce 
glare. Such effects can be avoided by 
using light tints of green or cream. 
These colors will be more restful to 
the eyes and will keep clean for longer 
periods. The lower portion of the wall, 
from the floor to a height of approxi- 
mately 4 ft., is preferably painted in 
some dark color, such as brown or 
green with a gloss finish. 

Some plant engineers like to have 
different pipe lines painted with dis- 
tinguishing colors. If such lines and 
ducts are painted with aluminum, how- 
ever, they will be far less conspicuous 
and the general effect will usually be 
better. The fittings may then be 
painted with the distinguishing colors, 
for ease in identifying or tracing out 

the lines. 





appearance 


A well-made fence not only 
protects plant property, but al- 
most invariably improves its 





J 





